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Every bearing order “weighs” the same at Bound Brook 


We give the same special attention to each 
order . . . every step of the way, from en- 
gineering through production through shipping. 
Our two manufacturing plants give us the 
extra flexibility to meet equally well the needs 


of the smallest manufacturer . . . or the largest. 
Whatever your quantities and designs for self- 
lubricated iron and bronze bearings . . . you 
can rely on Bound Brook for “‘custom”’ service 
and prompt deliveries. 


BOUND BROOK BEARING 


CORPORATION OF AMERICA 


A BIRFIELD COMPANY 
Pioneer in Powder Metallurgy Bearings and Parts « Plants at Bound Brook, N.J. and Sturgis, Mich. 
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Out of the TRoss research lab 
\ has passed the most extensive line 
of valves in the air control world 

















‘4 fine valves from the FRessvalve line 





Fast valves manifolded 


The PACER 4-way gives 1000 
epm and more, has all JIC 
features, is built for super long 
life. Manifold as many as you 
please. One air supply, one 
exhaust. 











For greater press safety 


The Non-Tie-Down valve is 
designed to protect the press 
operator’s hands. Requires the 
operator to activate two sepa- 
rate valves continuously dur- 
ing a machine’s cycle. 





Air operation with 
momentary action ona 
4-way, 5-port 


Need to send a cylinder home 
hard but return it softly ... or 
vice versa? This 4-way, 5-port 
lets you supply two different 
pressures to the cylinder. And 
the air index adaptor gives you 
momentary action. The main 
valve reverses and stays put with 
each air impulse delivered to the 
air operated head. 








Overriding cam 
operation 


The PCB valve—A 14” valve 
with low minimum operating 
pressure—5 psi to 125 psi— 
that is fast operating and rug- 
gedly built. Overriding cam 
activates valve from one direc- 
tion only. 


For more information write us, 
or contact your nearby 

Ross representative. See our 
digest catalog in Sweet's 











THE WORLD’S MOST COMPLETE LINE OF AIR CONTROL VALVES. AVAILABLE ALL OVER THE FREE WORLD. 








Foss OPERATING VALVE COMPANY 


109E. GOLDEN GATE e DETROIT, MICHIGAN 


October 12, 1961 Circle 204 on Page 19 1 











if you can’t 
tolerate 

seizing and 

galling 


NITRALLOY (leaded*) is a special hard- 
surfaced alloy now used by Hartford 
.Machine Screw Company, Division of 
Standard Screw Company, for distrib- 
utor rotors in Roosamaster fuel 
injection pumps. It possesses excep- 
tional wear resistance, dimensiona! 
stability, and—most important for 
close tolerance moving parts—a mini- 
mum tendency to seize and gall in 
operation. 





HARTFORD REPORTS iead-treated 
Nitralloy machines faster, easier, ac- 
tually costs less than unleaded alloys 
previously used. 

For complete information about the 
cost-saving advantages of leaded 
NITRALLOY or other free-machining 
jead-treated alloys and carbon steels, 
write today. Or call your nearest 


Copperweild representative. 
“land Ledioy License 

















Division oF 
COPPERWELD 
EELS STEEL COMPANY 


ARISTOLOY 
ST 


AMISTOLOY STE DIVISION @- Mahoning Ave. Warren, Ghio - EXPORT: Copperweid Steel international Co, 225 Broadway, New York 7, W. Y. 
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Front Cover: Cold-heading of plastic 
ports furnishes the inspiration for 


ole this issue’s cover by Farnsworth. 
On Page 169, author H. S. Norris 
i gives us the details. 


Three Men on the Moon ..........+++se6:5 24 


News Report—Armed with $20 billion and eight years of time, U.S. scientists have 
launched an all-out assault on the moon: Project Apollo. 


Value Gngineeting ‘6 6.506 65 86S ee 


PHILIP TRiPOLI—How to set up a VE program for best results; what can reasonably be 
expected from such a program: An appraisal, and some pertinent recommendations. 
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JOHN V. E. HANSEN—Some of the unwritten rules which help to ensure good contract 
relations with the government: Contract administration, and « ication 





Cold Heading of Plastics. ............4.4.. 169 


H. S. NORRIS—A summary of the results of recent tests made to adapt cold heading 
of plastics to production-line fastening methods. 


Servovalves for Force Control ......... ... 172 
R. J. PROCACCINO—Using servovalves to accurately control force in hydraulic systems. 


Comfort-Conditioned Cabs ............... 178 


EARL E. WELLBORN—Factors which must ‘be considered in designing a cab to provide 
an optimum-comfort environment for the operator of off-the-road vehicles. 


Five-Bar Loop Synthesis ..............+.. 189 


STANLEY E. ROSE—Synthesizing the five-bar loop into mechanisms. 
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One method of getting adjustable speeds from single-speed motors. 


Dimensionless Assembly Drawings. . . «=. ...... 202 


J. C. RUBIN—A new technique for cutting drawing time on electrical modules. 
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WILLIAM GRIFFEL—Dato Sheet—A nomogram for quickly finding critical speed of shafts. 
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T. H. RISK, J. R. FORRESTER, Jr., and R. P. SCHMUCKAL—Design Abstracts—Charts and 
remarkes to aid in selecting from among seven thermoplastics. 
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BEN HUMMEL—Editorial 
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Inlet controls pump output—filters control color coding of lever switch— 
regulators permit flow measurement of pulsating stream—prism provides 
high-sensitivity angle sensor—cloth forms element for electric heater— 
photocells actuate relay—vacuum positions probe in thermocouple—pin 
trips switch to stop motor—floating caliper supports gaging rollers— 
convex seat shifts fulcrum of valve—links provide continuous surface 
conveyor—gate seals fluid in valve. 
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Kingpin steering with an added twist—transmission mixes power from 
dual dieseis—tower crane bootstraps itself—drive positions torch cutter. 
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Anaconda’s flexible stainless steel hose is being 
specified more and more for rugged assignments, 
and is living up to its reputation for depend- x 
ability. It is being used to convey steam, hot 
water, fuels, cryogenic fluids, air, gas, liquids, 3 ere) 
corrosives, chemicals .. . in installations where 
temperatures may vary from —300°F to 1000°F. ‘ 
The dependability of Anaconda Metal Hose 
can save you downtime and maintenance costs. 
Available in many standard assemblies—or cus- 
tom-designed assemblies by Anaconda engineers 
for your specific application. 
Whenever you have a connector problem, ] ere) 
consult Anaconda Metal Hose. Hose in a wide 
variety of metals and materials to meet every 
requirement. For more information write... 
Anaconda Metal Hose Division, Anaconda 4 
American Brass Co., P.O. Box 791, Waterbury O 
20, Connecticut. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ontario. _ 61-988 


ANACONDA 


METAL HOSE DIVISION ie -200 


Circle 206 on Page 19 





VAUlO, 


>a hh he MEREEREEPEEREIPIVERITEEEID ODT CLEVE D + te : 





eh ) ate 


Pi ee 


-300 








Coreless Supermagnet Weighs | lb 


Prrrsst™mcH—One of the most sought-for goals of 
modern, technology has been achieved: Scientists at 
Westinghouse Electric Corp. have developed a super- 
conducting magnet. Vigorously sought in dozens of 
laboratories throughout the world, the magnet was 
considered theoretically impossible to construct until 
a year or two ago. 

Resembling a doughnut, the !-lb magnet creates a 
field of 43,000 gauss—twice as strong as that of a 40,000- 
lb iron-core electromagnet. The conventional magnet 
would need its own 100-kw (or larger) powerplant; the 
super magnet can be energized by an automobile stor- 
age battery. The only continuous power draw is the 
few watts necessary to overcome lead-wire losses. 


Saturation No Problem 


Because the magnet has no iron core, it opens new 
possibilities. Iron-core magnets begin to saturate at 
about 20,000 gauss, and can be driven to greater 
strengths only by the brute-force applications of power. 

“A superconducting magnet will allow us to per- 
form some of the most crucial scientific experiments of 
our time,” declares Dr. J. K. Hulm, associate director 
of Westinghouse research laboratories. “It enhances 
considerably our chances for the direct, large-scale gen- 
eration of electric power. It makes possible a whole 
new generation of powerful atom smashers. It increases 
the possibility of a magnetic ‘bottle’ in which the vast 
energy of the hydrogen-bomb (fusion) reaction can be 
harnessed for useful power. It makes more feasible 
some of the far-out methods proposed for space travel.” 

The magnet is wound from a half-mile of super- 
conducting wire about the diameter of a sewing thread. 
The wire, a niobium-zirconium alloy, carries a 20-amp 
current. At the same current density, a scaled-up wire, 


Ammonia: Newest Fuel for Fuel Cells 


EDy35ToS] ENGINEERING NEWS 


Cryogenic Coil Generates 43,000-Gauss Field 


Field strength produced by the 2-in. diam, 1.5-in. long coil 
is more than double that of a conventional magnet the 


size of an automobile. Power losses are so small that the 
super magnet can be kept energized by the meager out- 
put of an ordinary storage battery. 


having the diameter of a piece of chalk, would carry 
200,000 amp. 

Immersed in a vessel of liquid helium, the coil is kept 
near —450F. Energy required for cooling is only a 
small fraction of that needed to create a comparable 
magnetic field with a standard electromagnet. Essen- 
tially, the super magnet produces almost all of the mag- 
netism “for free.” 


chemical reactions cause an electric 
current to flow between the elec- 
tweedes in an external circuit. Prin- 





Mir wauxee—Researchers at Allis- 
Chalmers Mfg. Co. are now experi- 
menting with ammonia as a fuel for 
fuel cells. Earlier work has in- 
volved hydrogen, hydrazine, meth- 
anol, and other fuels. 

Advantages of the ammonia fuel 
cell, according to Allis-Chalmers, 
are that ammonia is low in cost and 
is easily condensed. In addition, 


storage, transportation and handling 


6 


techniques are well established. 

In the laboratory-size ammonia 
fuel cell, the electrode material is 
porous carbon. Catalyst, platinum 
black, is applied to the electrodes. 

The electrolyte, concentrated po- 
tassium hydroxide, is held in a 
porous diaphragm between the elec- 
trodes. Ammonia is fed to the 
anode side of the cell and oxygen 
to the cathode. The resulting 


cipai products of the reaction are 
nitrogen and water. 

Experiments to date have been 
carried out at low temperatures and 
pressures. While increasing tem- 
perature of operation increases cell 
output, more experimentation is 
needed on larger cells to fully de- 
termine all of the many factors af- 
fecting the operation. 
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REQUIREMENTS: 


variable, stepless speed range fro: 





ABOVE: One of Anaconda Aluminum's new, Oilgear-equipped, high-speed 
foll laminating and coating presses—rewind end—as installed at their Louisville, 
Kentucky, Laminating Plant. Roll cores—8%”" dia. . . . web width—from 23° 
fo 52”. . . roll diameters—to 60” . . . roll weights—to 4500-lb. Tension range 
from 4-lb /in. to 4-lb /in. depending on weight of lamination being processed. 
Arrows (A), (8)—Oilgear Variable Displacement Drive Pumps. Arrow (C)— 
one of two pushbutton control stations at opposite ends of the press—3 emer- 
gency “stop” buttons are located at other positions. 
SOLUTION: Oilgear Any-Speed HYTAC* Main and Re- 
wind Drive and Tension Control Systems—as symbolized 
in the schematic sketch—above right. These compact, 
heavy-duty systems have successfully met or exceeded all 
originally specified requirements in coritinuous, three-shift, 
high-speed operation. Oilgear Drives were selected for 
these new machines because of: 1. The enviable record of 
maintenance-free long-life in several Anaconds Aluminum 
Plants. For example —six out of seven original, 300- 
fpm laminating presses at Louisville are Oilgear-equipped 
... two operating continuously since 1946. These 14- 
year-old drives—and two others—have NEVER required 
maintenance other than oil changes and an occasional drive 
shaft seal. The other two Oilgear Drives—installed in 
1948—were disassembled three years ago merely for a 
preventive maintenance check—haven’t been “touched” 
since, 2. Oilgear’s accurate, dependable tension and speed 
control over a wide range—for smooth, precise, trouble- 
operation on Anaconda’s entire range of laminating 
stocks. 3. Space saving—Oilgear Drives occupy less floor 
Space. _ . do not require high-speed blowers for cooling— 
can hold stall-speed indefinitely without overheating. 4. 
y—in electrical power input, maintenance, virtu- 
“ally eliminate costly machine downtime and spare parts 
inventories . . . and in many cases—at lower installed cost. 





Report No. 11,806 From Ojilgear pee tom nn Seamer Files 


HOW OILGEAR HEAVY-DUTY Any-Speed HYTAC” DRIVE SYSTEMS ON Anaconda’s NE'| 
FOIL LAMINATING AND COATING MACHINES HELP SPEED PRODUCTION—CUT COS} 


: The Anaconda Aluminum Company, Louisville, Kentucky, Fair Lawn, New Jersey, Terre Haute, Indiana 
(Machine Builaer — New Era Manufacturing Company, Hawthorne, New Jersey — successor to Meisel Press 
Manufacturing Company, Boston, Mass.) 


PROBLEM: Main and Rewind Drive Systems for two, 

new, high-speed ene S 3 bond aluminum foil as 

from 15-lb tissue 

to 0.020” carton and od pve ered In addition to laminat- 

~ ecogd ” ees must simultaneously coat and/or 
e fo 


1. Accurate, wide range, dependable 
tension control to accommodate Anaconda’s complete 
of laminating foils and poy stock. 2. Infinitely 

m 0 to 1000 fpm—cap- 
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able of an optimum, tH 
3. Maintain tension accurately in “‘stall’”’ condition in-/)# 
definitely withc.it overheating—and then pick up speedy | 
smoothly and quickly without snapping the sometimes# 
fragile web. 4. Reduce costs through reduction of scrap, { i} : 
repair parts inventories, and machine downtime . . .# 
operate at nearly three times former production speeds. } 
5. Must be: compact, to conserve valuable floor space; ) 
economical on electric power input; capable of continu-] 
ous, operation. . 
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Oillgeor's ey Any-Speed HYTAC® Drives (details not shown above) hold ony preselecte 
speed within + 0.1% under constant torque leads—within + 0.5% regardless of load, electr 
power and . provide cushioned starting, —_ 7 
jogging and -enb de . « smooth, even let 


changes 
or build- up tensions . 
justable tension . . hydrodynamic broking. 





. Constant torque 
ied to center shoft winders, Any- pees aytac : 
Orives automatically sense and in overall machine speed, ond cc |) 
automatically provide constant, cdhwtable: or tapering tension over a 20:1 winding rang 
without dancer or er rolls, 





Unbelievable? — Not to Oilgear Users! There are a: aa 
tories upon case histories on file of machines 
— - ngineered Oilgear Drive Systems 

along—efficiently, quietly—with over 20 oa “of 
souls e- and maintenance-free service! Some additional 
installation-proved reasons . . . the greater accuracy, pre- 
cision control of speeds, torques, tensions . . . new econo- 
mies of operation, installation, and valuable floor space . 
are why more and more Oilgear users in the paper, » Printing 
and converting, food and beverage, marine, chemi age we 
maceutical, 2 ey metals, metalworki  Sontile, ru ber, 
military, and other industries all agree # 

for the lowest cost per year... it’s OILGEAR! 

For practical solutions to YOUR rotary or linear drive and con- | 
trol problems, call the factory-trained Oilgear Application-Engi- | 


neer in your — Or write, stating your specific requirements, 
directly to . 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 


1568 WEST PIERCE STREET « MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code — 414 
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New Yorx—A metal grid that will 
fit over the discharge nozzle of al- 
most any oil burner gets more heat 
out of the fuel. Developed by Esso 
Research and Engineering Co., af- 
filiate of Humble Oil and Refining 
Co., the device molds the flame pat- 
tern for more efficient combustion, 
cleaner heat, and quieter burner op- 
eration. During one full year of test- 
ing, it reduced home-heating costs 
by 20 per cent or more. 

While studying fundamentals of 
combustion in high-pressure oil 
burners, Esso researchers found that 
in the central region of the flame 
pattern no burning takes place. Fur- 
ther checking led them to conclude 
the velocity of the fuel-air mixture 
in this region is greater than that of 
the flame front. The grid was de- 
veloped to dissipate part of the ve- 
locity head and allow the flame to 
burn close to the burner port. Ac- 
cording to Esso spokesmen, it can 
be installed on 85 per cent of the 
oil-fired home-heating systems now 
in use. 

Field tests show the grid drops 
stack temperatures from an average 
of 600 to 390 F. Excess air can be 
reduced from about 90 to 37 per 
cent, and efficiency increases from 
71 to 83 per cent. 


Flame Holder Improves Oil-Burner Efficiency 





Flame is smaller, whiter, and hotter 
after the velocity-dissipating grid is 
added over an oil-burner nozzle. Nor- 
mal burner produces a long flame that 
spirals outward in the shape of a 
thick-walled megaphone—no burning 
takes place in the center. The grid, 
by slowing up part of the oil vapor, 
allows combustion to get started in 
the center. Once started, the flame 
quickly spreads through the mixture. 
Field tested on private-home heating 
systems, the grid caused furnaces to 
use from 20 to 43 per cent less fuel. 











Progress Reported in Welding Titanium 


Cotumsus, Oxn1lo—New welding techniques developed at 
Battelle Memorial Institute have resulted in crack-free 
welds in 2-in. titanium-alloy plate. Previously, 5%-in. 
plate was the thickest titanium alloy that could be welded, 
and extensive joint cracking occurred in this. 

The welding study, sponsored by the Navy, may 
eventually lead to new hulls for submarines. Titanium 
alloys as strong as steel weigh only two thirds as much. 
They would give submarines greater speed and payload 
capability, and allow them to dive deeper. 

Best combination of yield strength and impact prop- 
erites were obtained with Ti-6Al- 
4V plates and an experimental 
5AI-2Cb-1Ta alloy filler wire. 
Filler alloys are still being studied 
to further improve weld strength. 


Crack-free welds (cross section, left) 
were obtained in an argon-atmos- 
phere chamber (right). Heat input 
of 45,000 joules per in. was pro- 
duced with a 365-amp, 32-v arc 
at a feed speed of 15 in. per min. 














TO THE CREATIVE DESIGNER... 
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All of them...if you are to execute 
your responsibility in equipment de- 
sign efficiently. 

Management expects equipment 
that cin be produced profitably. 
Purchasing wants maximum value 
and service. Production expects 
manufacturing ease. Sa/es wants 
exclusive selling features. And the 
customer demands everything. No 
wonder designers lean heavily on 
suppliers who can help them satisfy 
ail these demands. 
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A CALL TO CHAIN BELT 
ADDS -~ MAN TO YOUR STAFF 
BUT NOT TO YOUR PAYROLL 
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And this is exactly what CHAIN 
Belt delivers... help in solving prob- 
lems of power drive and conveying 
applications. Backed by the largest, 
most modern test and development 
laboratories in the industry, we have 
the knowledge, the skill, the data 
and the products to help you design 
for longer life, lower costs, greater 
sales appeal. 

Why not take advantage of the 
specialized service CHAIN Belt and 
Rex Drive and Conveyor Chains 
offer you! Just call your CHAIN Belt 
Man or write CHAIN Belt Company, 
4643 W. Greenfield Ave., Milwaukee 
1, Wisconsin. In Canada, write Rex 
Chainbelt (Canada) Ltd., Toronto 
and Montreal. 





CHAIN BELT COMPANY 
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Outboards Clear the 100-hp Hurdle 


Fonp pu Lac, Wis.—Merc 1000, the first 100-hp motor 
for outboard cruisers and runabouts, will give the larg- 
est of these boats the handling characteristics and flexi- 
bility of a small one. Designed by Kiekhaefer Corp., 
the newest addition to the Mercury-motor series will 
not start a horsepower race, according to the company; 
it was developed because the big boats don’t have 
enough power to get up to cruising speed on one motor. 

More compact and no heavier than most 75-hp mo- 
tors, the Merce 1000 is completely new from power- 
head to prop. It is a six-cylinder in-line motor with a 
90-cu in. displacement. Features include automotive- 
type fixed-jet carburetors, hydraulic shock absorbers 
to absorb impacts when the motor encounters sub- 
merged obstacles, and an optional long shaft (for boats 
with 20-in. transom height). 





New cylinder head (left) 
‘squishes'’ fuel-air mixture in- 
side the combustion chamber. 
Greater power and more ef- 
ficient combustion result, ac- 
cording to Kiekhaefer Corp. 
Other benefits include smooth- 
er idling, quicker response, 
and quieter operation at all 
speeds. Merc 1000 [right) is 
one of two engines using the 
newly designed heads. 








New Accuracy for Pyrometers 


Radiance matches are detected photoelectrically, rather than by the 
human eye, in a new pyrometer developed by the National Bureau 
of Standards. Precision of the device is 0.02 C at 1063 C, com- 
pared to 0.3 C for the NBS optical pyrometer. After stability test- 
ing and calibration, the photoelectric pyrometer will be used to 
calibrate optical pyrometers and tungsten-strip lamps, and to re- 
determine the platinum point. inaccuracies of up to 0.2 C have 
resulted from differences in size of the source viewed, but NBS 
scientists have worked out a simple procedure for estimating source 
size. The procedure allows them to apply a correction factor. Long- 
term stability of the pyrometer is still being studied. 
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Tellurium Steel Proves 
Fastest to Machine 


Hammonp, Inp.—Spark-plug shells were re- 
cently machined from a new tellurium steel at 
618 surface feet per min—3!/, times the normal 
speed. And although feed rates were increased 


1/3, up to 0.0035 in., tool wear was normal. 


The work, conducted on an experimental 
basis by LaSalle Steel Co., shows that tellurium 
has a very beneficial effect on machinability of 
steel. Tests were made on 13/16-in. hexagon bars 
of La-Led X, LaSalle’s new tellurium steel, with 
an advanced six-spindle automatic screw ma- 
chine. Spark plugs were selected because they 
are produced by the millions each year and 
considerable product information and compara- 
tive data are available. 

While 618 sfm was not the maximum speed 
at which the steel could be machined, LaSalle 
spokesmen believe it is the fastest speed ever 
used to machine steel bars on an automatic 
screw machine. And according to one of the 
observers of the tests, R. R. Rhodehamel, vice 
president, Cone Automatic Machine Co., “The 
steel offers a new concept in machinability, 
and it will bring about development of new 
automatic screw machines to run at higher 
speeds ... . Cone is now working on a series 
of such machines.” 
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CLIFTON PRECISION PRODUCTS CoO., INC. | 


MOTOR RATE TACHOMETERS. Full dreg 
cup type in sizes 8, 10, and 11. These 
units feature high linearity, high output 
to null rotios and very low inertia. 
INTEGRAL GEARHEAD MOTOR. Ex- 
clusive one-pie head housing 
eliminates se plotes and 
fastening posts, continuous 
alignment end accu acy 






5 WATT MINIATURE SERVO AMPLIFIER. 
Exceptional stability ond uniformity over 
a wide operating ronge. Truly “High 
Fidelity” in o servo omplifier, 
BRAKES & CLUTCHES. Very high 
torque per wet, ). Sent pending “no 
" design ance 0 loss of torque 
features of these rug- 
pendable size 5 units 





COUNTERS. A unique crossover mecho- 
nism (potent pending) has enabled CPPC 
fo produce a precision mechonical 
counter with no shutter ond o single set 
of wheels. These counters cre of mini- 
mum size, yet hove exceptionally large 
Ye" high numerals, 
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NEW PRODUCTS 
marketed by CPPC during 1961 


ACE: Of first rank in excellence—WEBSTER. 
We are proud to have produced 5 such di- 
versified servo components during the past 
year. But of considerably more importance 
is what these components can do for you, 
the systems designer. 


First of all, they were designed with your 
hardware in mind. They are not “Ivory 
Tower” components which will do well in 
our tests but won’t behave in your systems, 


Circle 209 on Page 19 


Secondly, in accuracy and dependability 
they live up°to the high standards set by 
CPPC in the synchro and servo field over 
the past 14 years. If it’s a Clifton Precision 
component, it’s QUALITY. 

For further information on these and other 
Clifton products, call 215 MAdison 2-1000 
or our Representatives, 


Heights, 


Ciifton Pa. 
Colorado Springs, Colo. 
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Five ‘Page’ Water Still 





Victims of sea disasters will no longer die of thirst. The Army has developed 
a gadget, called a ‘‘sit still," that makes enough fresh water to keep one man 
alive. The do-it-yourself converter consists of five letter-size sheets of various 
materials: Black plastic film on top, paper toweling or cloth, water-repellent 
screen, aluminum foil, and cloth backing. The five-sheet unit is dipped in the 
ocean, excess water is drained off, and the aluminum foil is wiped dry. The 
sheaf is then exposed to the sun's rays (or sat upon at night or on a cloudy day) 
and heat penetrates to the aluminum foil which is cooled by the salt-water- 
soaked cloth. The few drops of fresh water which condense on the foil can be 
soaked up with a sponge. According to Army engineers at the Research and 
Development Laboratories, Fort Belvoir, Va., larger models of the device can be 
made by adding more layers of materials. 


No Big Changes in the 220 SE 





Slated for production next spring, but shown at the recent Frankfurt Auto Show, 
the new Mercedes-Benz 220 SE convertible is patterned after the coupe an- 
nounced earlier. Slightly longer than earlier convertibles in this series (192 vs. 
185 in.), the new model combines the smooth clean lines and long low sil- 
hovette of sports-car styling with the performance, comfort, and safety of a 
touring car. The five-passenger convertible retains the same fuel-injected Daim- 
ler-Benz six-cylinder engine for another year. The 140-cu-in. powerplant (3.16- 
in. bore x 2.87-in. st- ke) develops 134 hp at 5000 rpm. Top sreed is 106 mph. 
Disc brakes and self-adjusting steering gear are standard equipment. 
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Topics 


Polyethylene protects such diverse 
groups as the crew of a nuclear sub- 
marine and the neighbors of a back- 
yard golf-ball swatter. U. S. Indus- 
trial Chemicals Co. reports that heavy- 
gage polyethylene panels—some over 
an inch thick—pass military specifica- 
tions for shielding against neutron ra- 
diation and are being used aboard nu- 
clear vessels. Meanwhile, a golfer who 
is trying to correct a slice submits to 
U. S. IL. the suggestion that an 8 by 
10 ft, 6-mm thick sheet of polyethy- 
lene film, strung between posts a few 
yards from a tee, would stop even 
the wildest practice drives. 


There is nothing like a dame—or 
even the voice of one—to warn a pilot 
when somethin; is going wrong with 
his plane or engines. This is the 
theory of Ferranti Ltd., London, which 
aims to replace the customary trouble 
lights and dials on an airplane’s in- 
strument panel with recorded messages 
made by a “girl with a golden voice.” 


Rubber wears off the world’s auto- 
mobile tires at the rate of 2 billion 
pounds a year, according to Dr. S. D. 
Gehman, manager of physics research, 
Goodyear Tire & Rubber Co. Even, 
so, Dr. Gehman points out, no other 
material could do the job as well, and 
the rate of wear is less than 0.01 in. 
per 1000 miles. 


Headlight glare is counteracted auto- 
matically in a rear-view mirror in- 
vented by Jacob Rabinow and Arthur 
O. Morse. There is a plain glass and 
a space in front of the mirror itse/f. 
Bright light coming through the car’s 
rear window strikes the mirror and a 
photocell, actuating an electromagnet 
that moves the mirror and glass apart. 
This action draws in a dark liquid, 
stored in the space, which darkens the 
reflection and keeps it dark as long as 
the glare remains. 


Man may bring smog to the moon. 
The “transparent-dome” concept of 
providing a lunar village with an arti- 
ficial atmosphere would mean certain 
trouble, says Dr. Gerald A. Guter of 
Aerojet-General Corp. Rays of the 
sun—much more intense on the moon 
than on earth—would cause the nitro- 
gen and oxvgen in the artificial atmos- 
phere to form oxides of nitrogen, 4 
major contributant to smog. A smog 
preventive, says Dr. Guter, would be 
a shield to filter out ultra-violet rays. 
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ANTI-FRICTION 
=) =F Vedi, te 
NEEDS 


Choosing exactly the right bearing can mean a vital dif- 
ference in performance, cost and product life. That’s 
why it pays to call Torrington first. 

Torrington makes every basic type of anti-friction bear- 
ing . . . can advise you impartially on the best bearing 
for your application. Needle, roller or ball... you won’t 
find finer bearings than Torrington. Specify with con- 
fidence. If you have a bearing problem, call or write 
us today. Send for catalog information. 

1, Drawn Cur Neepte Bearinc. Maximum radial ca- 
pacity in minimum cross section. Easily positioned by 
press fit. 2. Drawn Cup Rotter Bearinc. Ample lubri- 
cant storage for smooth starting, cool running, extra- 
long service life. 3. Heavy Dury Rotter Bearinc. Top 


progress through precision 





bearing efficiency and long life under toughest shock 
conditions. 4, RoLLerR Turust Bearine. Precision built 
for outstanding performance. Large Controlled Contour 
rollers for maximum capacity. 5. SELF-ALIGNING BALL 
Busuinc. Low cost unit for top performance in rugged 
applications. 6, SpHericaL RoLtex Bearinc Pittow 
Brock. High radial and thrust capacity. Fast, easy 
installation. Grease or oil-bath lubrication. 7, NEEDLE 
Turust Bearinc. Unequalled capacity for size and 
weight. Runs directly on hardened ground surfaces, or 
on standard thrust races. 8. Cam FoLtow:r. Exceptional 
combination of high capacity, maximum toughness, de- 
pendable performance under shock loads. 9. SPHERICAL 
Roiier Bearine. Precision engineered for maximum 
efficiency, optimum service life. Self-aligning. 


TCRRINGTON BEARINGS 





THE TORRINGTON COMPANY 
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Torrington, Connecticut + South Bend 21, Indiana 
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White globs of fluorosilicone compound remain unaffected by all solvents except 


acetone (second from left, above). Other solvents (from left to right) include 
water, JP-4 jet fuel, carbon tetrachloride, and ethyl alcohol. The compound 
floats in carbon tetrachloride. When fluorosilicone fluid is added to a contami- 
nated solvent foamer (cylinder at near right) and air is pumped in, the fluid 
causes foam to fall as fast as it is formed. 





Thicker greases can be obtained by 
adding lithium soap to the fluid. 


Silicones Improve Their Solvent Resistance 


inorganics have one feature that is 
strictly their own: They are excep- 
tionally resistant to solvents, fuels, 


High - performance, rubber - like 
fluorosilicone sealants that cure at 
room temperature have also been 


Miptanp, Micu.—Fluorosilicones, a 
new line of heat, cold, and oxida- 
tion-resisting materials, have come 


out of the pilot plant and are avail- 
able for industrial applications, ac- 
cording to Dow Corning Corp. First 
developed as a rubber, fluorosilicone 
materials now include fluids, greases, 


and chemicals. Inert and insoluble, 
they have a high order of lubricity 
and can be used over a temperature 
range of —40 to 400 F in open sys- 
tems. Upper limit is 550 F in sealed 


developed for specialized applica- 
tions. Dow is now producing these 
sealants in limited quantities. 

Chief drawhack to use of the 
fluorosilicones is their high cost— 








fluids run $25 per lb, grease-like 
lubricants $35-40, and soap-thick- 
ened lubricants $46. Dow is con- 
fident, however, that the cost will 
come down. 


systems. 

Basic member of the new family 
is the fluorosilicone fluid. From it, 
grease-like compounds are produced 
by blending in an inert silica filler. 


and compounds for use as lubri- 
cants, hydraulic fluids, and defoam- 
ing agents. 

While having many of the useful 
properties of silicones, the new semi- 


Scaled-Up Electron Tube 


PrrrssurGH—Electron-optics researchers at 
Westinghouse Electric Corp. have a new 
tool at their disposal. The device, a de- 
mountable vacuum system, is expected to 
be a big help in the never-ending battle 
to improve electron tubes. 

Basically a 1.5-ft diam by 4.5-ft long 
bell jar, the new instrument contains ad- 
justable tube parts and a vacuum system 
that includes a large ion pump. Large- 
scale models of electron guns will be set up 
inside the jar and studied. The interior 
can be evacuated to 10-* mm of Hg pres- 
sure, and tube parts can be adjusted by a 
system of magnets, rods, pulleys, and wires. 





















Mounted on rollers, the bell-jar frame moves 
forward on rails to cover the tube parts. 
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Big Metal Parts Formed 
By Capacitor Discharge 


Dattas, Tex.—During the last ten 
years, progress in electrical-dis- 
charge methods have led to one of 
the most radical departures from 
convention in the history of metal- 
working. One of the latest develop- 
ments in the field, announced by 
Electro-Hydraulics Inc., Dallas, Tex., 
centers around a new line of ca- 
pacitor-discharge equipment that op- 
erates on ordinary 110-v power. It 
is similar in concept to explosive 
forming. 

In the Electro-Hydraulic operation, 
electrical discharge is separated from 
the workpiece by a fluid medium 
which provides a “coupling” be- 
tween the explosive spark discharge 
and metal. Fluid has the effect of 
rounding off the pressure pulse, re- 
ducing the peak and prolonging the 
time over which the pressure acts. 
Electrodes in the machine are con- 
nected by an initiating material— 
metal wire or foil—which adds in- 
tensity to the pressure wave and 
controls its path. When activated, 
the initiating material is trans- 
formed into a channel of plasma 
which expands against the trans- 
mitting medium (fluid). Pressure 
buildups as high as 500,000 psi are 
produced. 


Since its reaction is essentially 





linear, the EHI method can produce | 


parts similar to those presently be- 
ifg done by chemical explosion. Die 
design departs from normal form- 
ing in that dies are completely en- 
closed for both internally formed 
and draw-type parts. 

The existing EHI unit, a 15,000- 
joule machine, is large enough to 
form internally expanded tubular 
parts 10 in. diam by 4 ft long, and 
flat sheet parts to 196 sq in. Bigger 
units can be built, however; only 
the size of the physical plant and 
dies limit the size of the fabrication. 

EHI machines will successfully 
fabricate by electronic welding, lock- 
ing, bonding, or laminating, and by 
die embossing, shaving, flanging up 
to 90 deg, blanking, etc. Tolerances 
of 0.0005 in. are achieved. Accord- 
ing to EHI spokesmen, their equip- 
ment cdéuld produce finished auto- 
mobile ‘body shells or small boat 
hulls 12 to 16 ft long. 
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quality—see test offer below. 


In drafting films, 
it’s the coating 
that counts 


Film Similarities 


All drafting films share one common 
characteristic—every major brand 
employs a polyester base. This poly- 
ester material may vary somewhat 
in grade (from clear to milky) or in 
gauge (from .002 to .007). However, 
its properties remain so nearly iden- 
tical that no appreciable difference 
in print-back speed can be noted by 
exposing diazo material through the 
uncoated film. Accordingly, all poly- 
ester films have these unique fea- 
tures: dimensional stability, trans- 
parency, flexibility, moisture-resist- 
ance and tear strength. 


Coating Differences 

These advantages mean nothing to 
the engineer, draftsman or architect 
until a surface receptive to pencil 
and ink is put on the film. Post ap- 
plies three distinct micro-coatings to 
its polyester film, baking these ele- 
ments and the film at suck high 
temperatures that they are literally 
fused. This process also ‘‘pre- 
shrinks’’ the material, endowing 







Appearance is not a good indicator of drafting film workability or reproduction 


Polytex with slightly greater dimen- 
sional stability. 


More Drafting Latitude 


The net result of the exclusive Post 
coating process is the most durable 
drafting film surface available—a sur- 
face on which, if circumstances de- 
mand, you can use the hardest grade 
of pencil without destroying the 
coating. Some pencils work better 
than others, of course. Plastic-based 
pencils are best of all when perma- 
nency or washability are considered. 


Test Offer 


To convince you, regardless of pre- 
vious or present drafting film expe- 
rience, that Post Polytex offers a 
superior coating with outstanding 
erasibility, pencil and ink adhesion, 
a free Polytex test kit is yours with- 
out obligation. We’li mail an 8)4 x 
11 drafting film sample, plus a vinyl 
eraser and drafting pencil assort- 
ment, packed in a Post Pecket Pro- 
tector. Write for it on your letter- 
head today. Frederick Post Company, 
3652 N. Avondale Avenue, Chicago 
18, Til. 





SENSITIZED PAPERS & CLOTHS ¢ TRACING & DRAWING MEDIUMS ¢ DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES © FIELO EQUIPMENT & DRAFTING FURNITURE 
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Want to TALK GEARS ? 


get down to brass tacks quickly with a 


DOUBLE DIAMOND engineer 


All Double Diamond representatives are engineers 
whose specialty is gears. Whether you’re in the 
thinking, planning, or blueprint stage you can get 
help from a Double Diamond specialist, whether you 
buy or not. One thing is certain. If you buy, Double 


sar 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 


Diamond gears will measure up to your require- 
ments and ours... will produce low installed cost 

.. will serve economically and dependably .. . will 
do credit to your product and reputation. A phone 
call or letter will have you “talking gears” soon. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 


RICHMOND, INDIANA 


CG 


GEAR-MAKERS TO LEADING MANUFACTURERS 
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NEW PARTS. MATERIALS 


Electrical, Electronic 


654 Terminal block accepts all common lead termi- 





Force Controls %. 
660 Synchronous motor drives large inertia! masses 
of constont rote of speed. Beau Electronics 


motes has six repeatable 
Insco Co., Div., Barry Wright 


604 

066 

667 

Oe Linn en vent ed te 
2750 rpm. Smol! Motors Div., Robbins & 

670 

672 

673 


Limit switches cre two-pole units controlling 
up to four circuits. Squore D Co. 


heve ratios from 
Spiroid Div., Illinois 
Tool 


Coble connector connects flat cable to round 
wire. Thomas & Be Co. 


Geer motors, secr 
4:1 to over 100,000:1. 
Works. 


o/6 Feed through are miniature units 
with low inductonce. . Hi-Q Div., Aerovex 
680 Midget lemphelder use with midget- 


for 
—_ Electronics Co. Inc. 
pore moters cre explosi oof 
units from 1/150 to 1/20 hp. _ ‘abot 
Pneumatic Co. 


Motor Div., National 

685 Steck switch for miniature - HK eal 
ment. Switcheroft inc. 

689 Megnetic-hold switch permits electricol re- 
Div. Minneqooliotteneyestt eguieter “Ca” 
iv., nnegpo| jator 

691 Subminicture fuse for printed circuits. Littel- 


fuse Inc 
contre! develops dc voltage from 
signals CA wave length. Victoreen in- 


trensister has current gain 
of 1000 at 2 amp. Semiconductor Dept., 


in Sn. snap-act- 


contro! ® triple-functior unit. 
Mockworth G. Rees 


Inc. 
704 Pins end sockets ore miniature vunits in 
over 100 configurations. Omega Precision 


707 Lighted-hendle switch incorporates neon 7 
behind rocker —, Pass & Seymour | 

709 Ceramic capacitors valves to 0.2 mid. 
Centralab-Electronics ‘Div, Globe-Union Inc. 

711 Subminicture circuit breakers . Lane 
three-pole models. Heinemann Co. 

713 Contre! switch; outlet in single, L——-| unit. 
Molex Products Corp. 

718 connecter occommodates printed 

cheutte momuring 0.054 to 0.071 in. Viking 

nec 


Speed chenger speeds from 
1.8 to 4460 rpm. a athe’ Chelmon — Co. 
Pushbutton timers offer wide choice 

cycles. Bristol Motor Div., Vocaline Co. “a 
America inc. 

779 Germanium crater Div 0.130 x a 
size. Semicon v., Raytheon . 
730 Six-speed drive remote-control, pushbut 
ton panel. Lima Electric mater Co. Inc. 
722 Wirewound patentiometer 10 to 50,000- 


ohm ronge. Atohm Electronics 
ee Se ee Se transparent end 


cops. Western Div. 
734 Fluorescent fomphotder = 1-5 Wo tones. Chcle 


F Mfg. Co. 


Hydraulic, Pneumatic 


662 Seal-bellows for high-temperature applications. 
Tube Turns Div., Chemtron Corp. 

665 Swivel fittings ” absorb vibration, shock, and 
thermal expqnsion. Dumont Engineering Co. 

668 Relief volves in either low or high-pressure 
ronges. Fluid lators Corp. 

671 peo pump axial-piston type. Weather- 


674 = pressure tubing for temperatures from 
to +185 F. Garlock inc. 
in single or double-stage 
units. Dockson Corp. 
wnit filters, reguiotes, tu- 
bricotes. Wilkerson Corp. 
681 Stainiess-stee! filters provide high filtration 


ores. Pall , 
Minicture valve operating pres- 
sures to 3000 psi. Cnele'S Seal Products Co. 


inc. 
Line streiners for 600 psi at 650 F or 1000 
psi at 100 F. OPW-Jordon. 
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694 Air-control valve for double-acting, 2-in. diam 
c ~- Novi-Matic Valve Div., Novi Tool & 
ine Co. 
goskets ore RFI shield and 
flui ing units. Technical Wire Products 


Inc. 
703 Relief valves for pressures to 500 psi. Com- 
bination we Co. nt 
Air-contro! va or ar or uid-power 
710 Gear So. on ith output rf 
pump ee ser w 
ivery from 7 to 97 gpm. Commercial 
Shearing & Stamping Co. 
712 a aw —~ of carbon-free, ate Tefion 
*~4 
716 Solenoid valve for Y emai 1000 psi air. 
710 Geeiilen® anes amp quite to on 
ore in six new 
wah Ser, 
721 Piston pump in 2 and 3-gpm sizes. Hypro 
Engineering Inc. 
723 Air cylinders ae @ te Se, cece Ragin. 








Bimba Mfg. Co. 

724 Plastic es 4 in sizes Talos for 
1/16 through sere. 0. 
Stainless-stee! bell hes corrosion 
resistance € Kk Co. 

728 Oil-level sight gages for use with fire-re- 
sistent fluids. Century Hydraulics Div., 
Century-Detroit. 

731 — ae in Ms. to 14-in. bore sizes. 

Ortman-Miller Machine Co. 


Mechanical Equipment 


650 Seamless Mylar belts for fractional and sub- 
fractional range. (Kinelogic Corp. 
651 Minicture vibrator hos maximum air con- 
— of 6 cfm. — Engineering Co. 
bevel-gear 


differential type. 
Washington Scientific indi Inc 
Miniature flexible 


shofts in absclute ba — i ww Div., 
Guardian Industries inc. 
661 Overload-release clutch incorporates torque- 
selector diol. Centric Clutch Co. 
Miniature ¢ operate to 1800 rpm with- 
out lubrication. Precision Specialties’ It Inc. 
687 Gear reducer chonges speeds while ro- 


unit. Scanner Corp. 4 America. 


Bear nc. 
701 Conveyor belting yy a 4 hot, or heavy 


materials. . Co. 
714 Clutch-brakes ore independent, direct-action 
units. Foe Instrument Corp. 
are ovailable in two 


sizes. Diol Products Co. 


Components 


652 Spring tension clips retain electrical com- 
= in 0.10 to 1.12-in. diom. Birtcher 
‘orporation/Industrial Div. 

657 Extruded-aluminum slide for standard or mini- 

oe equipment. Gront Pulley & Hordwore 
Dowel pins in sizes as smoll as 0.0284 x 
0.21 in. Anti-Corrosive Metal Products Co. 

706 Spring mount for machinery and air- 
ggg ougpment. Shock & Vibration 


.. Korfund 
Motor beses ‘9 _N provide proper belt 
tension. Manheim Mfg. hal Belting Co. 


aah wy i Oe 
—65 to + F. & Cuming inc. 


659 Dry-casting ¢ has high thermal con- 
ductivity. Hyso 
678 Casting resin is se ext pane, two-part 


formulation. Emerson & 
Stainless-steet eovere cold-forming 
applications. Armco Steel Corp. 

683 Epoxy resin is 1 ~-) me in less than 
1 sec. gh . Resins Co. 


ponent tem mined | —~ oe “Rubber 

s in 

PP Acbesles Corp. 

692 Pressure-sensitive tape of polyvinyl fluoride 
Oe ~ O ~ lll aetna Connecticut 


~ Rubber Co. 
felts have good | a resistance, 
heh tah friction efficiency. icon Felt = 
Phenolic glass in gp RH from 


0.125 in. Mica Corp 


pan, ae Dept. Equipment 
instrument for fast egotestion of 
a - topes. W. H. Brady 
Force washers ore temperotu 
for temperatures of 50 to 250 F. Avionics 
_ — Products Div., Lockheed Elec- 
Co. 
737 Drafting table con be adjusted to he 
or angle. Unitech Corp. oa 


Descriptions start on Page 246. 


738 X-Y recorder is designed for rack mounting. 


Houston yy Kaa 

Breadboarding kit i rapid assembly of 

‘ototypes. Precis Metal Products 
measures small quan- 

tities of fluid. Scientific & Process in- 

s ts Div., Beckman Instruments Inc. 


Small 
lron-Constantan types. 


EDITORIAL ARTICLES 


Single copies of the following articles are 
available as long as the supply lasts. 
Starred items are from previous issues. 
See Page 307 for other available reprints. 
Editorial content of Macuine Desicn is 
indexed in the Applied Science Tech- 
nology Index and the Engineering Index, 
both available in libraries. Microfilm 
copies are available from University 
Microfilms, 313 N. First St., Ann Arbor, 
Mich. 

21-1 Three Men on Moon. Assault on the 
Apotto, (3 pp.) 

21-2 Value & . Setting up a program; 

wt recommendations. (5 pp.) 


213 & D Contract. Rules for ensuring good 
— relations with the government. (5 


214 eid Gute @ Plastics. Results of tests 
adapt cold heading ef plastics to 
prosction ine fastening methods. (3 pp.) 
21-5 Force Control. Using servo- 
— a cence = of force in 
‘aulic systems. 
214 Comfort-Conditioned Cobs, Design of = for 


21-7 Five-Bor > . Synthesizing the 
ne five-bor og. ita mechanism, ( siting a os 
Adjustable A method for ge 
Pan speeds from a single-speed motor. 

pp 
219 Assembly Drawings. Technique 
for cutting drawing time on electrical 
modules. (1 p. 
21-10 Critical of Shofts. Neneqren for 
quickly finding critical speed of shofts. (3 


.) 
21-11 Properties of Thermoplastics (Abstract). 
al in, 
of ovens ome res merce 


. ge = - 
20.3 Secket Leude'™ Four techniques tor 
factors to improve 
20-9 


operating (4 pp.) 
19-3 — ‘Bimentionine Program.* Setting 
@ program ft ‘ove the way assemblies 
fonction, while “allowing all possible dimen- 
198 goaet tolerance. (6 ” 
and applications of nickel-base brazing com- 
— for high-temperature metals. (4 


19-11 Que * Three methods, 
based on nomograms, to get quick, direct 
See eS " refining None to any 
degree occur: 
18-2 eo poy AA e —w~ 3 
~R— Fw ee 
pp 
Roneernne,protcine ceo le 
ng ive © gu 
materi “telection, design of  flame-eproyed 
174 Britieal Spode of Coupled Machines.* Method 
for determining the critical speed, or re 
laterai frequency, of an entire om. 7 
17-7 Radii of Gyration.* Nomograms for pads 
ing K? where multiple dimensions occur. (5 


.) 

16-3 Assemblies.* Selecting wire rope 
from pa types; designing assernblies. 

16-5 a Loads.* ~ agg Fy sud- 
denly opplied lead ) igning Stacient 
structura 

15-3 Chemical dae of ‘Metal Parts. * Selection 
considerations; descri rs Fe chemical metal- 
cleaning processes. (8 pp. 


15-8 Nondi manatonsl 
graphs simolity aieldien of velocity, dis- 
tance, time. pp.) 


Macnine Desicn 































































ze = 





i oe 











£3, ESSE 














gree 


#3) 


er ce 





See eee ewe Oe Oe EEE SEE EEO Oe Oe eee 


owrnwnr nr Kr ee em = 
BYSN geese ee 
n~ Cen Wee 











NAME 


* 


MACHINE DESIGN Oct. 12, 1961 








TITLE 


Do not use this card after Dec. 12, 1961 








~~ 


anyYOEPARTMENT OF 7 


omLIAt 


a 

O 
r 
1@) 
@) 
~< 


PRODUCT MANUFACTURED 





city 





OMP. 
ADDRESS 
201 226 
202 227 
203 +228 
204 229 
205 230 
206 231 
207 232 
208 233 
209 234 
210 235 
211 236 
212 237 
213 +238 
214 239 
215 240 
216 241 
217 242 
218 243 
219 244 
220 245 
221 246 
222 247 
223 «248 
224 249 
225 250 


MACHINE DESIGN Oct. 12, 1961 


NAME 


S3E33 BBBSZ BBBRE BERS SYS 


S888 8288s 


SSESE FERRE SSBEE BEES SeREE 


310 


& 


SSekE SEES SSeae Kees 
SSF SBBSS See RERKE SYSSE 


a 
~N 
- 


aeas 


8 


sss8s SEBS 
SSERE EFERE ESBRE BBESE SHBG 





SSS SSERE REESE SESGE HEORS 
S338F SBBSS BSRRE SERRE SHSNS 


474 


«M75 


S883 s28R8 


510 


S888 


OxIss JESSE SKERE Sasae geese 
S$3k3 FWRI Beees ReRe VYgyy 


SSESE EEESE ESBRs Bee 


TITLE 


S8888 S888 


SSERE REEEE EGSRE BSRRS SSE 


aea8 


Do not use this card after Dec. 12, 1961 | 


SSS8F REESE SESRR ESSE 


o 
N 
= 


S$3SF SBSSE BSERE BSBKE EINSS 


sseee s2e83 


= S8sas ABAIS ByHey 


725 


2 


777 
778 


a | 
2 2y 


S3S33 FZIZZ BBFLF FEE 








801 816 831 
802 817 832 
803 818 833 
804 819 834 
805 820 835 
806 82) 836 
807 822 837 
808 823 838 
809 824 839 
810 625 840 
811 826 84! 
812 827 842 
813 828 843 
814 829 844 
815 830 845 
EDITORIAL ARTICLI 
21-1 a 
212 «21-0 1 
23 «621-11 17-4 
714 203 17 
1S 209 1 
14 293 1 
nz 9s (1 
18 1991 1 









COMPANY 


PRODUCT MANUFACTURED 





DEPARTME 


> 
r 


NT OF 


~ 


. 


~< 


city 











201 226 251 276 301 326 351 376 401 426 451 476 501 526 551 576 601 626 651 676 701 726 751 776 801 816 831 846) 
202 227 252 277 302 327 352 377 402 427 452 477 502 527 552 577 602 627 652 677 702 727 752 777 802 &17 832 847 |) 
203 228 253 278 303 328 353 378 403 428 453 478 503 528 553 578 603 628 653 678 703 728 753 778 803 818 833 848 
204 229 254 279 304 329 354 379 404 429 454 479 504 529 554 579 604 629 654 679 704 729 754 779 804 819 834 849 
205 230 255 280 305 330 355 380 405 430 455 480 505 530 555 580 605 630 655 680 705 730 755 780 805 820 835 850} 
206 231 256 281 306 331 356 381 406 431 456 481 506 531 556 58) 604 631 656 681 706 731 756 781 806 621 836 851 
207 232 257 282 307 332 357 382 407 432 457 482 507 532 557 582 607 632 657 682 707 732 757 782 807 822 837 852 
208 232 258 283 308 333 358 383 408 433 458 483 508 533 558 583 608 633 658 683 708 733 758 783 808 823 838 853 
209 234 259 284 309 334 359 384 409 434 459 484 509 534 559 584 609 634 659 684 70? 734 759 784 809 824 839 854 
210 235 260 285 310 335 360 385 410 435 460 485 510 535 560 585 610 635 660 685 710 735 760 785 810 625 840 855 
211 236 261 286 311 336 361 386 411 436 461 486 511 536 561 586 611 636 661 686 711 736 761 786 811 826 841 856 
212 227 262 287 312 337 362 387 412 437 462 487 512 537 562 587 612 637 662 687 712 737 762 787 812 827 842 857 
213 238 263 288 #313 338 363 388 413 438 463 488 513 538 563 588 613 638 663 688 713 738 763 788 813 828 843 858 
214 239 264 289 314 339 364 389 414 439 464 489 514 539 564 589 614 639 664 689 714 739 764 789 814 829 844 859 
215 240 265 290 315 340 365 390 415 440 465 490 515 540 565 590 615 640 665 690 715 740 765 790 815 830 845 860 
216 241 266 291 316 341 366 392 416 441 466 491 516 541 566 591 616 641 666 691 716 741 766 791 ‘EDITORIAL ARTICLES 
217 242 267 292 317 342 367 392 417 442 467 492 517 542 567 592 617 642 667 692 717 742 767 792 
218 243 268 293 318 343 368 393 418 443 468 493 518 543 568 593 618 643 668 693 718 743 768 793 
219 244 269 294 319 344 369 394 419 444 469 494 519 544 569 594 619 644 669 694 719 744 769 794 21-3 219 182 
220 245 205 300 36 50 HS GD 4S OO GE OD 86 ED HS GD OS OO OS TH 1G TN ME ES ze 193 fh 
221 246 271 296 321 346 371 396 421 446 471 496 521 546 571 596 621 646 671 696 721 746 771 7% 214 203 17-71) 
222 247 272 297 322 347 372 397 422 447 472 497 522 547 572 597 622 647 672 697 722 747 772 797 2S 209 1631) 
223 248 273 298 323 348 373 398 423 448 473 498 523 548 573 598 623 648 673 698 723 748 773 798 214 193 
224 249 274 299 324 349 374 399 424 449 474 499 524 549 574 599 624 649 674 699 724 749 774 799 217 195 1831) 
250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 218 113 1884) 
-— oe ee oe ee oe Ge ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee se ee ee ee ee ee ee ee ee ; 
MACHINE DESIGN Oct. 12, 1961 Do not use this card after Dec. 12, 1961 |) 
NAME TITLE 
COMPANY DEPARTMENT OF ILOGY PRODUCT MANUFACTURED 





RESS 


BUFFALO ANDO ERIE COUNTY PUBLIC LIBRARY 
E 


city 





S8ls Ress [5 


BSE SSBkE BEBE BSERE 





* 
r 


251 
252 
253 


E BREESE SSBee EE 


¥ 


258 


276 
277 
278 


8 


SEs 8888 


a 
°o 





SSS SSSkF SEEKS SSSee EeREs 


376 
378 


§ 


83 


381 
382 


SZSLF SZBSS SSSKE EE 


401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 





S555 EERE ESERE BSRRS SEGRE 


SSSSE EERE SSSRG HERS 


S3SSF SBSSE SSSR BERRE 89SS5 






zon= oeeee SPBes 


SSECE FLERE ESBeB BERRe 


515 





526 
527 
528 


88 





SLIS3 SESE EERE SeRes BeRee 
S283 FPSB Bees REeRE BYVI9 


BEERS BISS% secee 
= S6eNe Garon — 








S288 8E888 


> 
r) 








SSEts EEERE Eeees BeaRes aeees 





S 3888F EERE ESSRS Bess 


S333 FBBSS SESEE BESKE & 


38 


3 


33 


3 


B= 5388s 8288 
seses Aeas2 FIFI 


713 
715 


~“ 
~ 
> 





776 


82 33 


£8 


Bsasz 2332 FIZeF F 


801 816 831 
802 817 832 
803 818 833 
804 819 834 
805 820 835 
806 62) 836 
807 822 837 
808 823 838 
809 824 839 
810 625 840 
811 826 84! 
812 827 842 
813 628 843 
814 829 844 
815 830 845 


ESSGE BEERS BSEE 










beErtite 












BUSINESS REPLY MAIL 


No Postage Stamp Necessory if Mailed in the United States 











—POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 


DEF 
BUFFALC 





BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 











—POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 


DEPART” 
BUFFALO AND ERiE COU 





BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 











—POSTAGE WiLL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 








uFe Le ess 


FIRST CLASS 
Permit No. 36 - 
CLEVELAND; OHI6 | 


WU 














FIRST CLASS’ 


Permit No, pot ws 
CLEVELAND, OHIO 














FIRST CLASS 


Permhin we. 36 


CLEVELAND, OHIO 


















Cd 

















When time counts, it usually adds up to money! Profit- 
nibbling time lost. 





























In the case of pin and socket connections, add the 
uncertain reliability of other methods of terminating 
connections and you’ve got good reason to 
consider AMPin-cert* Connectors. with crimped, 
snap-in contacts. 


AMPin-cert tape-fed, pin and socket contacts 
are precision crimped to leads on the 
AMP* Automachine at rates of more 
than 1,600 per hour. High production 
rates, maximum reliability and 

low cost of semi-skilled labor 
combine with dependable 

connector performance 

for the lowest installed 

cost in the 


industry. 





Make a simple, preliminary test. Check and dependable retention forces 
these AMPin-cert Connector features , Choice of phenolic or disilyiphthalate 
against whatever you’re presently using: housings with or without cadmium 
e Compression crimping of leads to con- plated aluminum shells in standard or 
tact for maximum reliability backed by environmentally sealed designs 
more than 20 years of AMP experience , Wide variety of configurations and sizes 
in solderless termination techniques and complete line of matching hardware f 
e Choice of five types of contacts and accessories. } 


e snap-in design contacts with cantilever Complete information will be sent upon 
beam construction for easy insertion request. Write today! 


"Trademark of AMP Inc. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Italy « Japan « Mexico « West Germany 
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Ram Air Ups Diesel Performance 


By ramming in combustion air, Mack Truck engineers have increased 
volumetric efficiency of naturally aspirated diesel engines 10 per cent. 
They’ve built up intake-valve pressure by a pulse technique, and, by 
combining highly efficient manifolding with a fuel pump matched to 
the new intake rate, added 10-hp output to the END-673 engine— 
lay with virtually no increase in weight. Beca-se of the better breathing 

f characteristics, combustion is more complee, torque is up, and there 
= |) is no smoke. 











HYDRAULIC ACCUMULATORS may soon 
furnish the muscle for power steering, brakes, 
seats, convertible tops, and other automotive 
subsystems. According to Greer Hydraulics Inc., 
Los Angeles, an accumulator big enough to 
power all the accessories will cost less than 
one piece of optional power equipment on the 
market today. Hydraulic units are now in 
use in missiles, ships, and aircraft. 


BOUNCING ROCKS may lead researchers to 
an elastomer that can resist 1000 F. A new 
rubber, formed by pulverizing rocks, breaking 
down the atomic particles, and combining what 
is left with appropriate chemicals, is under de- 
velopment at Aerojet-General Corp. It has al- 
ready withstood long periods at 600 F without 
losing elasticity, burning, or disintegrating, and 


AN ALL-ELECTRONIC alternator system will 
completely replace generators on cars and trucks 
by the end of 1964, according to Motorola’s 
Automotive Products Div. The Motorola system 
is designed for an unlimited operating life, and 
it will never require adjustment—there are 
no relays, buzzers, or contact points. Rated at 
600 w, it should extend battery life by 25 to 
50 per cent. 


ALUMINUM SHEET AND FOIL can now be 
permanently vulcanized onto rubber. Accord- 
ing to Reynolds Metals Co., Richmond, Va., de- 
velopers of the hybrid, the resulting material 
combines surface toughness, corrosion resistance, 
and insulative values of aluminum with the 
flexibility of rubber. Aluminum tire cords and 
flexible aluminum-covered tubing seem to be 


AGC scientists feel it can be improved. likely applications. 





Computer Quotes Latest Stock Prices 


News media that are members of the Associated Press will soon be 
getting stock-market data from an IBM computer system. The data- 
processing equipment will be the first with the ability to gather stock 
information from four major exchanges and then transmit up-to-the- 
minute prices to distant points over communications lines. The equip- 
ment will provide a link in an automated flow system that will route 
data from stock tickers, through the computer, to tape-operated type- 
setting machines all over the country. 


Programming Faces a Language Barrier 

Computer manufacturers have perpetrated a modern “tower of babble” 
in computer languages, according to Dr. Edward Feigenbaum, Uni- 
versity of California. There are now about 100 different languages, 
and dialects are beginning to crop up for each. Lack of some degree 
of standardization may be a major obstacle to the growth of computer 
applications. “If all the computer-programming systems that are now 
in progress or scheduled for development are completed, it will take 
3500 man-years.” 


























Bunched Electrons Amplify Ultrasonic Waves 


A new class of solid-state electronic devices now appears possible. Ul- 
trasonic waves have been amplified directly in a piezoelectric semi- 
conductor crystal at Bell Telephone Laboratories, and the combination 
of piezoelectricity and semiconduction seems promising for the future. 
According to BTL, the waves produce a periodic electric field in a 
piezoelectric material, and when the material happens to be a semi- 
conductor, the flowing electrons bunch up. The bunched electrons 
can then be put to work in a number of ways. 





Carbon-Covered Cathodes 


Electron beams with special shapes can be formed afier a cathode is 
treated by a new carburization process that suppresses emission from 
portions of the surface. Developed by Philips Metalonics, Mt. Vernon, 
N. Y., the technique is also useful in preventing electron emission from 
cathode supports and from auxiliary electrodes close to the cathode. 
According to Philips, it is usually difficult to achieve these objectives 
because most metals become activated by cathode evaporation and 
migration products. Emission from barium-activated dispenser cathodes 
is reduced by up to three orders of magnitude. 





Electronics Industry Chided for ‘Second Placemanship’ 


The present philosophy of the electronics industry endangers the corner- 
stone of its very foundation—technical creativity. According to Dr. 
Arnold O. Beckman, president, Beckman Instruments Inc., the pioneer- 
ing spirit may soon be killed. Business strategy leaves leadership to 
others; the idea is to grab new business through quick production of a 
cheap version of the pioneer’s product. The industry, founded on basic 
innovation, may not be able to meet future competition. 





ASTM has added an “and” to its name. Now DEMAND FOR ENGINEERS and scientists 
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officially titled American Society for Testing 
and Materials, the society has gone through the 
courts to ammend its charter. The new word, 
according to Miles N. Clair, ASTM president, 
“places added emphasis on the society's re- 
search work in seeking fundamental knowledge 
of the nature of materia!s.” 


FREE-LANCE and corporate inventors now 
have computer facilities at their disposal. In- 
stitute for New Products Inc. helps the inventor 
find a market for his brainchild by performing 
a critical analysis on the patent, rtd it 
into a 40,000-variable computer-pro 





tem, and electronically pairing it with ye 
requests from firms seeking new products and 
ideas. NPI brings companies and inventors 
together; 


it doesn’t take part in negotiations. 


reached the highest point of the year in August, 
according te the latest Index calculated by 
Deutsch & Shea Inc. Up 17 per cent from 
July, the 112.8 index is very close to last year’s 
high of 113.9, recorded in October. And data 
analysis shows the rise is a general one that 
is not restricted to just a few areas. 


NUMBER OF ENGINEERS and scientists em- 
ployed by American industry is now estimated 
as 870,000, according to the National Science 
Foundation. It breaks down this way: Engi- 
neers, 80.5 per cent; chemists, 9.4; biologists, 
2.4; earth scientists, 2.0; physicists, 2.0; unclassi- 
fied, 3.8. .In January 1959, NSF reported 800,- 
000 employed, but in the period 1954-58 the 
manpower rate was increasing 13 per cent an- 
nually. Now it’s down to 5 per cent. 

















OMETIME before 1970, if the 

near-crash space schedule stays 
intact, three American astronauts 
will land on the moon. Their means 
of transportation is now the con- 
cern of the best brains and equip- 
ment the U. S. technical community 
can muster. 

Project Apollo, as it now stands, 
is a vast composite of engineering 
problems that can be roughly divid- 
ed into two main areas: Booster de- 
velopment and spacecraft design. 


24 


Saturn by 1964 

Two versions of the Saturn boost- 
er, the C-1 and C-2, will do the 
heavy lifting during initial flights 
of Apollo. First stage of both Sat- 
urn versions is an eight-engine clus- 
ter of kerosene-lox engines that de- 
velops 1.5 million Ib total thrust. 

C-1, which will put Apollo in 
earth orbit, can handle a 20,000-Ib 
space capsule. Its second stage, 17 
ft in diameter and 40 ft long, will 
consist of six hydrogen-oxygen en- 


Circle 21-3 on Page 19 for extra copy. 


gines, each developing 15,000 Ib of 


thrust. Third stage will be the 
powered capsule. At lift-off, the ve- 
hicle will stand about 180 ft tall, 
weigh 500 tons. 

C-2 represents a radical ad- 
vancement in hydrogen-oxygen en- 
gines. Second stage of the vehicle 
will use four 200,000-lb-thrust hy- 
drogen engines being developed by 
Rocketdyne. It will be capable of 
putting 15,000 lb into a circumlunar 
trajectory. C-2 will stand about 209 
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4iven $20 billion and eight 
ars’ tyme, U:S. scientists 
ve been. charged with the 
ost immense technical pro 
im in world history. {ts 
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“ft tall at lift-off. 
= For the lunar-landing mission, 
) Saturn will be replaced by the Nova 
) booster. This vehicle will use a clus- 
"ter of F-1 engines, each rated at 
515 million Jb thrust, as the first 
‘stage. With proper upper staging, 
including more F-Is, Nova will ac- 
icelerate 70 tons to escape velocity. 
Ten launchings are scheduled in 
Pthe current Saturn R&D program. 
= The first launching, with inert up- 
) per staging, is planned for later this 
» year. Following the tenth launch- 
ing in 1964, C-1 is expected to be 
operational. 
mw The kerosene-lox F-1 engine, be- 
' ing developed by Rocketdyne, is 
"scheduled to be operational in 1963. 
This should allow adequate time for 
| it to be incorporated into a Nova 
)a@head of the 1970 launch dead- 
line. As a back-up, however, NASA 


> has allotted research and develop- 

ment funds to the solid-fuel indus- 
| try. Spokesmen for solid fuel claim 
' somewhat optimistically thai they 
can have a booster equal to Nova’s 
F-1 cluster ready by 1965. 


Multimission Package 


Although Apollo’s ultimate pur- 
pose is lunar exploration, the space- 
craft is being designed to accomplish 
a variety of missions. A modular 
concept has been settled on, which 
will permit the capsule to be as- 
sembled in three configurations: 
® Basic module will be the com- 
mand center. It will probably re- 
semble a big Mercury capsule. A 
second 2500-ib propulsion module 
will provide power for orbital ma- 
neuverability and re-entry. A third 
“mission” module will serve as a 
second room for living space, and as 
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intact, three American 
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ed into two main areas: Booster de- 
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Saturn by 1964 

Two versions of the Saturn boost- 
er, the C-1 and C-2, will do the 
heavy lifting during initial flights 
of Apollo. First stage of both Sat- 
urn versions is an eight-engine clus- 
ter of kerosene-lox engines that de- 
velops 1.5 million lb total thrust. 

C-1, which will put Apollo in 
earth orbit, can handle a 20,000-Ilb 
space capsule. Its second stage, 17 
ft in diameter and 40 ft long, will 
consist of six hydrogen-oxygen en- 


Circle 21-3 on Page 19 for extra copy. 


gines, each developing 15,000 lb of 
thrust. Third stage will be the 
powered capsule. At lift-off, the ve- 
hicle will stand about 180 ft tall, 
weigh 500 tons. 

C-2 represents a _ radical ad- 
vancement in hydrogen-oxygen en- 
gines. Second stage of the vehicle 
will use four 200,000-Ib-thrust hy- 
drogen engines being developed by 
Rocketdyne. It will be capable of 
putting 15,000 lb into a circumlunar 
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ft tall at lift-off. 

For the lunar-landing mission, 
Saturn will be replaced by the Nova 
booster. This vehicle will use a clus- 
ter of F-1 engines, each rated at 
1.5 million lb thrust, as the first 
stage. With proper upper staging, 
including more F-is, Nova will ac- 
celerate 70 tons to escape velocity. 

Ten launchings are scheduled in 
the current Saturn R&D program. 
The first launching, with inert up- 
per staging, is planned for later this 
year. Following the tenth launch- 
ing in 1964, C-1 is expected to be 
operational. 

The kerosene-lox F-1 engine, be- 
ing developed by Rocketdyne, is 
scheduled to be operational in 1963. 
This should allow adequate time for 
it to be incorporated into a Nova 
ahead of the 1970 launch dead- 


line. As a back-up, however, NASA 
has allotted research and develop- 
ment funds to the solid-fuel indus- 

y. Spokesmen for solid fuel claim 
<i a optimistically that they 
can have a booster equal to Nova’s 
F-] cluster ready by 1965. 


Muitimission Package 

Although Apollo’s ultimate pur- 
pose is lunar exploration, the space- 
craft is being designed to accomplish 
a variety of missions. A modular 
concept has been settled on, which 
will permit the capsule to be as- 
sembled in three configurations: 
® Basic module will be the com- 
mand center. It will probably re- 
semble a big Mercury capsule. A 
second 2500-Ib propulsion module 
will provide power for orbital ma- 
neuverability and re-entry. A third 
“mission” module will serve as a 
second room for living space, and as 
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a laboratory for orbital equipment. 
Astronauts will be able to work in 
a shirtsleeve environment in the mis- 
sion module. 

® For circumlunar missions, the 
command center will be coupled to 
a 5000-lb propulsion module. 

e Lunar-landing configuration will 
include the basic command center, 
plus a sizable propulsion module. 
Additional power needs for lunar 
landing and lift-off will boost the 
weight of the spacecraft to many 
times the 15-20,000-Ib limit of the 
orbital and circumlunar versions. 
Well over 100,000 Ib will have to be 
boosted to escape velocity. 


Minimum Lift 


Although the exact shape of the 
spacecraft has not been revealed by 
NASA, several conclusions can be 
drawn, based on practical limita- 
tions. 

A purely ballistic vehicle is ruled 
out. To decelerate and land safely 
in its first pass around the earth, 
it would have to enter a flight- 
path corridor no more than 7 miles 
wide. NASA concedes that present 
guidance technology could not in- 
sure this measure of exactness. If 
the capsule undershoots the corridor, 
its occupants will be destroyed by 
high deceleration forces, or will burn 
up. Jf the vehicle overshoots, it will 
take another excursion out into the 
great radiation belts, involving sev- 
eral additional days of flight, if in- 
deed it can return to Earth at all. 

NASA research on a haif-cone 
lifting body indicates that the per- 
missible re-entry corridor could be 
widened to about 40 miles. This 
would greatly alleviate the guidance 
problem and reduce accelerations im- 
posed on the astronauts. Lift-drag 
ratio of the half cone will be some- 
where between 0.4 and 0.7. 

Any vehicle with enough lift to 
widen the corridor beyond 40 miles 
—a glider, for example—would be 
heavier than now seems feasible and 
would be subjected to fantastically 
high heat loads. The 18,000-mph 
Mercury cansule has an L/D ratio 
of 0.4 which is not utilized because 
the capsule lacks sufficient heat pro- 
tection on its afterbody. In the case 
of Apollo, which will enter the at- 
mosphere traveling at 25,000 mph, 
protection of the afterbody is still 
unresolved. In addition to the con- 
vective heating encountered on a 
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Escape from earth will follow a polar 
trajectory to avoid the Van Allen ra- 
diation belts (top picture). An Apollo 
feasibility study at Martin Co. indi- 
cates that the shell of the spacecraft, 
plus proper arrangement of equipment, 
can furnish adequate radiation pro- 
tection. Flat water tanks will line 
large areas of the interior, for exam- 
ple. Solar flares pose an unpredicta- 
ble hazard, however, one which could 
force Apollo to turn and run for home 
midway on a moon excursion. Flares 
only give 3-day advance warning. 





re-entering satellite, the faster Apol- 
lo will be subjected to severe radia- 
tion heating. Air behind the shock 
wave will reradiate a large amount 
of heat to the spacecraft. Charring 
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Horizontal lunar landing and takeoff 
are being considered by NASA instead 
of the conventional tail-sitting ap- 
proach. Weak lunar gravity, 1/6 that 
of Earth's, will aid takeoff, and is the 
one favorable element in the entire 
Apollo project. According to NASA, 
the lunar-liftoff engine will have to be 
the most reliable piece of equipment 
on the spacecraft. Countdown proce- 
dures will have to be drastically sim- 
plified over those at Cape Canaveral— 
only three men will be available dur- 
ing the moon operation. 


ablatives are one possible solution 
to the problem. 

According to current designs, 
Apollo’s final descent will be by 
parachute, ending in water impact. 
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LIGHTED PUSHBUTTON SWITCHES— micro swircu manu- maintained, alternate-action and magnetically held versions. 
factures a complete line of lighted pushbutton switches Up to 4-pole double-throw circuitry and a choice of button 
that saves wiring, cuts panel space. Available in momentary, sizes, shapes and colors. Write for Catalog 67. 


ONE COMPLETE SWITCH SOURCE 


when you must be sure of Precision and Reliability 


eeeeeeee SUBMINIATURE TOGGLE—Perfect combination of high capacity and small 
size. Part of a complete line of toggles, including hermetically sealed 
models, multiple unit toggle assembiies and virtually any type of circuit 
arrangement you may need. Write for Catalog 73. 


eccceceee SM SERIES—Small size, light weight and high electrical capacity. May 
be assembled into auxiliary actuator brackets, gang-mounted or used in 
pushbutton assemblies and rotary selectors. Precise operation and long 
life. Also available sealed in metal housings. Write for Catalog 63. 


eceeeeee SUBMINIATURE MERCURY SWITCH—Ideal for locations where a minimum 
of operating energy is available. MICRO SWITCH manufactures over 1,000 
different types of mercury switches, including enclosed models sealed in 
a resilient material with a protective case to guard against shock and vibra- 
tion. Write for Catalog 90. 


eccceecee SEALED SUBMINIATURE—“SE” switches are available in 3 different circuit 
designs, with environment-free seal, corrosion-resistant aluminum hous- 
ing. A smaller “XE” version now available is the smallest and lightest 
environment-free switch available. Write for catalog 78. 


ecesecee SUB-SUBMINIATURE SWITCHES—Smallest single-pole double-throw, 
snap-action switches available, yet have ample electrical capacity and will 
give long, precise service. Write for Catalog 63. 





Consult the Yellow Pages for the address of the nearby MICRO SWITCH branch office, 
Engineering counsel is always easily available and nearby distributors simplify replacement. 


Honeywell 


MICRO SWITCH Precision Switches 


MICRO SWITCH ... FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 
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Power for a Wide Range 
of Farm Equipment... 


Sleeve-and-Deck Engine 


M aximum parts interchangeability . . . Minimum production 
tooling . . . Maximum displacement in a given dimensional envelope. 

These are the reasons given by a major farm-equipment manu- 
facturer for turning to a known, but previously unused technique in 
engine construction. 

Deere and Co., Moline, IIl., is now manufacturing a complete 
line of 4 and 6-cylinder gasoline and diesel engines based on the 
sleeve-and-deck principle. The concept originated with Perfect Circle 
Corp. about 6 years ago, but never reached production. Deere’s ver- 
sions range from 115 to 248 cu in. in displacement; power ratings 
run from about 40 to 105 hp. 

Design of the Deere engines is based on two integral bore ver- 
sions previously in production: A 145 cu in. four and 217 cu in. 
six. These engines had a 4!/, in. cylinder spacing and a maximum 
bore size of 33/, in., with certain foundry difficulties. With the same 
cylinder spacing, a 3% bore is obtained in sleeve-and-deck produc- 
tion, with the added advantage of having replaceable cylinder ele- 
ments. Use of individual wet sleeves would have reduced the bore 
to 35% in. on the same cylinder spacing. 

Since the cylinder bores are not part of the block castings, 
alloying of the block is not required. This reduces cost and im- 
proves machinability. The only difference between gasoline, LP, 
and diesel cylinder blocks is that diesel blocks have five and seven 
main bearings (4 and 6-cyl, respectively) rather than the three 
and four main bearings used on gasoline and LP. The close simi- 
larity is made possible by the use of a distributor-drive injection 
pump on the diesel engines. 

Open internal construction of the block allows complete visual 
inspection of the casting, and eliminates any lingering doubts dur- 
ing the inspection operation. 
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Sleeve-to-block seal is 
accomplished simply 
and efficiently with a 
small rectangular ring. 
Seal is stretched over 
the pilot diameter and 
is a clearance fit with 
the counterbore OD, un- 
til compressed axially 
when the cylinder head 
is tightened. ‘‘Squirt” 
relief is provided, so 











that under maximum 
compression due to tol- 
erance buildup there is 
of the sleeve. 





minimum distortion 


Power curves of gasoline and LP engines 


(below): Values shown 
of completely equipped 


are at the flywheel 
engines. 





248 cu in. 


217 cu in- 
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LINK-BELT SPHERICAL ROLLER BEARINGS: 


measure these design values 
in terms of your applications 


LINK-BELT SPHERICAL 
ROLLER BEARING 
PILLOW BLOCKS 


Mack i 
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GREATER CAPACITY! 


The reason? More rollers, larger rollers! Bear- 
ing capacity depends primarily on effective 
roller Length, roller Diameter and Number of 
rollers (L x D x N). And Link-Belt offers the 
largest effective roller complement for all sizes 
of spherical roller bearings . . . rated according 
to accepted formulas of the Anti-Friction Bear- 
ing Manufacturers Association. This increase in 
LDN values provides extremely high capacity 
. .. and in users’ evaluation, it adds up to far 
longer bearing life. 


GREATER DURABILITY! 


With balanced proportion design, Link-Belt 
spherical roller bearings possess durability char- 
acteristics that exceed the bearing industry’s 
exacting requiremenis. Optimum balance of 
rollers, inner and outer rings must be obtained 
for increased bearing capacity . . . yet overall 
bearing dimensions must conform to an estab- 
lished international standard boundary plan. 
Wrap-around, completely contoured retainers 
also contribute to durability through positive 


roller guidance and spacing. Precision-machined 
of centrifugally cast bronze, these husky re- 
tainers are far stronger than stampings or sand 
castings. 


GREATER PRECISION! 


Link-Belt spherical roller bearings are made in 
the world’s most modern bearing plart . . . with 
the most-advanced tools and techniques known 
to industry. A rigid quality control program 
leaves nothing to chance. Each Link-Belt bear- 
ing is subjected to 758 actual inspections. Micto- 
smoothness and precision are continuously 
scrutinized by automatic machines. Result: these 
bearings have been specified by leading manu- 
facturers of cranes, shovels, graders, vibrating 
screens, and steel mill, paper mill and foundry 
equipment . . . and for high-precision applica- 
tions such as embossing rolls, printing presses 
and torque converters. 


SEE BOOK 2760 for further precision, durability 
and high-capacity features. Contact your nearest 
Link-Belt office. Look under BEARINGS in the 
Yellow Pages of your phone book. 


SELF-ALIGNING BALL AND ROLLER BEARINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
Chicago 1. To Serve Industry There Are Link-Belt Plants, 
W: . District Sales Offices and Stock Carrying 
Distributors in All Princi Cities. Export Office, New 
York 7; Australia, Marrickville (Sydney); Brazil, Sao 
ulo; a, (Toronto 13); South Africa, 
Springs; Switzerland, Geneva. R tatives Throughout 
the World. 15,682 














Temperatures fo 3000 F (intermittent) or as low 
as —459 F are withstood by a new paper announced 
by Dexter & Sons Inc., Windsor Locks, Conn. Made 
from quartz fibers, the paper is designed for applica- 
tions such as nose-cone shielding. It can be impreg- 
nated with phenolic resin for ablation and heat-shield- 
ing applications if standard paper is unsuitable. 


ENGINEERING NEWS 


PICTURE REPORT 


Movies on the move can be taken with a camera held 
steady by Veigel-Auto-Stativ, a tripod designed for mounting 
inside an automobile. Two suction cups, a telescopic leg, and 
an elastic band hold the tripod securely for taking movies 
or still pictures from front, back, or side windows. Position 
of the camera is adjustable on the platform. The tripod is 
made by Veigel Photogeraete GmbH, Ludwigsburg, Germany. 


Sixty million words a day will be the capacity of 
COMLOGNET, the Air Force’s Combat Logistics Network, 
being built by Western Union. The network will make pos- 
sible a rapid exchange of information on aircraft, missiles, 
personnel, and supplies. Plans also call for handling of mil- 
lions of communications concerning aircraft movements, 
maintenance, and passenger information. Each compound 
terminal—so called because it can automatically exchange 
messages and data in punched-card, perforated-tape, or 
printed-page form—will be able to exchange information with 
any other terminal in the system at the same time. A com- 
pound terminal consists of the four basic units shown: An 
IBM terminal control (left), which converts data to and 
from code and controls data flow; a Western Union tele- 
printer (center), for sending and receiving paper tape and 
receiving printed pages; and two modified IBM printing- 
card punches (right). 
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New British sports car, the Stand- 
ard-Triumph Organization’s TR4, features 
a high-power engine plus a number of 
styling changes. It has a four-cylinder, 
overhead-valve, 2138-cc engine (compared 
to the TR3’s 199l-cc displacement). Com- 
pression ratio is 9:1, producing 100 bhp 
at 4600 rpm. It has been tested at over 
110 mph and, using maximum power, gets 
25 miles to the gallon. The TR4 is the 
first British production car with synchro- 
mesh on all four forward speeds. It is a 
few inches longer and wider than the TR3, 
comes with soft or hard top, and has 
safety features such as a collapsing steering 
column and forward-hinged hood. 


Undersea research —to 6000 ft—can be carried out in the 
two-man Seapup VI designed by General Mills Inc., Minneapolis. 
The vehicle weighs only 12,600 Ib, is less than 19 ft long and 
8 ft wide. It is highly maneuverable in vertical, horizontal, and 
inclined planes. A mechanical arm performs tasks while the 
Seapup hovers or rests on skis on the ocean floor. 


Experimental circuits are :ssembled, rearranged, and dis- 

assembled quickly—without the need for solder, spring clips, or 

jumper wires—on the Circuit Builder, developed by Circuit 

Structures Lab, Laguna Beach, Calif. Each of the 108 cells has 

an elastic rubber core which pulls out to allow the insertion 

’ . of resistors, capacitors, diodes, and transistors. Seven leads of 

metas’ (@ coc s different diameters can be held firmly. The board measures 9! 
AGAR CONE ERS MP by 1244 in., costs $15. 
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comments and configurations 















Talent of America’s industrial designers will come in 
for world-wide attention this fall. The outstanding 
products shown here (backed up by six more in other 
categories) represented the U. S. last month at an 
international design exhibition in Venice, Italy. The 
photographic display is now on tour through the 
capitals of Europe. A joint committee of the Amer- 
ican Society of Industrial Designers and the Indus- 
trial Designers Institute reviewed nearly 300 entries 
before making its selection. 




















HEADPHONES 
Design Consultant: J. M. Little & Associates, ASID 
Producer: Clevite Electronic Components 





Tape RecorDeR/REPRODUCER 
Designers: Frank T. Walsh, Man- 
ager Industrial Design 
and F. Arden Farey, In- 
strumentation Div., Am- 
pex Corp. 
Producer: Ampex Corp. 













AM/FM Rapio 
Designer: Bronislaw Zapolski, IDI 
Producer: Westinghouse Electric Corp. 











GRAIN MOISTURE RECORDER 
Designers: Product design staff, Latham, Tyler, 
Jensen, ASID 
Producer: Burrows Equipment Co. 





RESERVATION KEYSET 
Designer: Laird Covey, ASID 
Producer: Teleregister Corp. 











Sipe PROJECTOR 
Designer: Raymond A. Grosso of Harley 
Earl Associates, ASID 
Producer: Argus Cameras Inc., Div. of Syl- 
vania Electric Products Inc. 
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Desk CLOCK 
Designers: Dave Chapman, FASID and Doug Anderson 

of Dave Chapman Inc. 
Producer: Jefferson Electric Co. 
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ENGINE LATHE 
Design Consultant: J. M. Little & Associates, ASID 
Producer: Clearing Div., U. S. Industries 














STEREOPHONIC TONE ARM 
Designer: Peter Quay Yang, ASID 
Producer: Gray Manufacturing Co. 











All Cat- built tractors must be able to take it—they lead a hard life. 
Especially the big, new D9G whose ferocious snarl is the result of 
a whopping 385 flywheel hcrsepower. That's an increase of 100 
hp since the first D9 was introduced 5 years ago. It means that 
from stack to track, steel components have to be far stronger, 
more rugged. Solution: Caterpillar uses USS Alloy Bars for 
critical power train parts such as the final drive pinion. Says 
Caterpillar, ‘USS Alloy Bars meet our rigid specifications for 
strength, hardenability, durability, and precise tolerances.” 

USS Alloy Bars are not only exceptionally strong and durable, 
but they have excellent fabricating characteristics as well. Dis- 
tortion during heat treatment and machining is an absolute 
minimum. USS Alloy Bars retain dimensional accuracy during 
quenching. And USS Alloy Bars are available in the widest range 
of sizes, shapes and grades in the industry. Order what you need 
from your nearest U. S. Steel sales office or Steel service Center. 
USS is a registered trademark of United States Steel. 


* 


United States Steel Corporation - Columbia-Geneva Steel Divi- 
sion « Tennessee Coal and Iron Division + United States Steel 
Supply Division « United States Steel Export Company 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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United States Steel 








Transmission shafts are rough ground to Hob operation cuts teeth into shaft—precise 
tolerances before finish grinding. tolerances are extremely important here. 


general 
& This mark tells you a product is made of modern, dependable Steei. 
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Specifications 

Bore & Stroke (in.) 
Displacement (cu in.) 
Compress*on Ratio 
Power, max (bhp) 
Torque, max (Il-ft) 
Carbaretion 
Wheelbase (in.) 
Length (in.) 
Width (in.) 
Height (in.) 


ENGINEERING NEWS 


Standard Optional 
4.05 x 3.78 4.05 x 3.78 
390 390 
9.6:1 10.5:1 
300 @ 4600 340 @ 5000 


427 @ 2800 427 @ 3600 


4b three 2b 


Standard 
3.56 x 3.62 
289 
8.25:4 
210 @ 4500 
300 @ 2800 
2b 
120.5 
204 
71.3 
55.5 


Hawh — ———- 
Optional 


3.56 x 3.62 
289 
8.5:1 

225 @ 4500 

305 @ 3000 

4d 


thunderbird .. . 


A TWO-SEAT sports roadster and vinyl 

covered hardtop are new this year for 
Thunderbird. They increase the line to four 
models, the widest selection of T-Birds since 
the car’s introduction in 1955. 

The sports roadster is actually a four-place 
convertible transformed into a two seater by 
a molded fiber-glass tonneau cover complete 
with padded-head rests. According to Ford, 100 
engineering refinements have gone into the 
62 models. Engine specifications and body di- 
mensions are largely unchanged. 


hawk... 


TYLING is Studebaker Hawk’s major em- 
phasis for 62. The single Hawk model, 
called the Gran Turismo, is patterned after © 
popular European road cars. Individual bucket 
seats are standard; a cupped instrument panel 
is fitted with aircraft-type white on black dials. 
Hawk’s engine specifications and body di- 
mensions are relatively unchanged. Transmis- 
sion selection includes a four-speed floor shift, 
automatic, three-speed manual, and overdrive. 
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Wrapper stock or drawn parts, flat panels ov roll-formed fittings—whatever the application, 
Wide Pattern Designed Sheet gives finished products snap and sparkle that attract buyers, 
boost sales. Patterned Sheet—as wide as 60 inches, thicknesses from .0179 to .0897 inch—is 
available in commercial, drawing and AK drawing quality steel; has same fabricating properties 
as plain cold-rolled sheet in your processing equipment. Rolled-in designs— unlimited in range 
—take paint, enamel, porcelain, plated finishes. Investigate Wide Pattern Designed Sheet — 
steel with decorative appeal, from... PITTSBURGH STEEL COMPANY, Pittsburgh, Pa. 








for other steel specialties turn page. 














HOW “BOSTON” PROFITS FROM 
THOMAS NICKEL-COATED STRIP 


Thomas Strip buffed nickel-coated steel strip 
reflects 40% saving, fewer production steps 
for C. Howard Hunt Pen Co.’s pace-setting 
“‘Boston’”’ pencil sharpeners. 

At Statesville, N.C., Hunt Pen blanks, 
embosses, pierces, spot-welds wrapper stock 
for sharpener cases from coils of 2 by .010-in. 
buffed nickel-coated steel. Firm has depended 
on Thomas Strip Division of Pittsburgh Steel 
Co. 20 years for brilliant finish. Purchasing 
Agent T. V. McCurdy tells why: 

“‘We once used stainless for wrapper stock 
but costs skyrocketed. Thomas Strip costs 
40% less, gives us handsome appearance, dura- 
bility and easy fabrication of steel. It elimi- 
nates expense and headaches of plating, too. 

“‘We’re more critical of this material than 
any other—the slightest scratch stands out. 
We've never had to reject any during our long 
relationship with Thomas.”’ 

Hunt Pen produces more pencil sharpeners 
with nickel-plated strip than any other U.S. 
manufacturer. Assembly of ““Champion’”’ port- 
able model is shown above. 


Want to learn how Thomas Pre-Coated Strip 
Steel Specialties can help you? Ask, and we'll 
show you. 









“WE GET BETTER PRODUCTS 
FOR LESS WITH THOMAS 

PRE-PAINTED STRIP,” SAYS 
NATIONAL GYPSUM COMPANY 


Tough, durable vinyl-enamel coat on Thomas 
Pre-Painted Strip fabricates easily as plain 
steel, gives a profitable boost to “Gold Bond” 
quality of National Gypsum Company’s metal 
building products. 

Exposed pre-finished partition bases, cor-; 
nice moldings, wall trim and “‘J’’ suspension 
channels are roll-formed by National Gypsum 
Company’s Niles, O., Metal Buiiding Prod- 
ucts plant. Coiled strip sizes range from 18 to 
24 gage in widths 2'% to 4)4-in., painted one 
side with white, grey or red, and wash-coated 
opposite side. 

“Thomas Strip Pre-Painted gives us prod- 
ucts far superior to those we got when we spray- 
painted after forming. It saves us 8.75 to 9.2% 
of production cost and reduces inventory prob- 
lems,” says Plant Manager D. K. Archer. 

“The paint coat has better adhesion and 
takes roll forming without cracking or peeling. 
Thomas supplies us superior material of uni- 
form, consistent quality that suits our require- 
ments.” 

Photo below: roll forming 10-ft. Snap-On 
bases. 


Eliminate your paini-line problems with 
Thomas Pre-Painted Strip. Let us show you how. 





PITTSBURGH STEEL COMPANY 































SQUEAKS, RATTLES SILENCED WITH 
i THOMAS PLASTIC-COATED STRIP. 


. Primary use of Thomas Plastic-Coated Steel 
| is in decorative applications. But it performs 
, a unique practical task for manufacturers of 
fine furniture. 

Laminated to Thomas cold-rolled strip, the 
plastic coating assures absolutely noiseless 
functioning of modern, strong steel springing. 

Universal Wire Spring Division of Hoover 
Ball & Bearing Co., Georgetown, Ky., uses 
Thomas Plastic-Coated Strip to make spring 
retainer clips that anchor its sinuous wire Uni- 
Torq and Uni-Flex springs to furniture frames. 
“We tried applying pressure-sensitive tape 
to steel for this clip, but decided on Thomas 
Plastic-Coated. It’s pre-finished and doesn’t 
slip or peel in forming or in use,”’ says Bernie 
} J. Johnson, sales vice president, upholstery 
spring division. 

“The clip acts as a pivot as well as an an- 
chor for our engineered 
} seating springs. Steel 
against steel produces 
i squeaks and rattles. The 
} plastic coating eliminates 
them—and makes an im- 
portant sales point.” 








Decorative or functional 
—whatever the need, 
Thomas Steel Specialties 
will make your product 


better, too. 



























THOMAS STRIP HELPS 
“BUILD A BETTER MOUSETRAP” 


World’s biggest trapmaker, Animal Trap Co. 
of America, has the long-sought “‘better mouse- 
trap.’’ And Thomas Strip Copper-Coated 
Steel helps make it so. Rattraps, too. 

Animal Trap Co. of America, Lititz, Pa., 
has depended on Thomas Strip over 25 years 
for close tolerance copper-coated steel strip 
to make bait pedals, locking bars for a dozen 
models. 

The firm produces millions yearly from 
Thomas electroplated stock in sizes from 
.4375 by .025-in. to 5 by .035-in., #2 temper. 
Precise tolerances, consistent temper of base 
steel allow long, trouble-free runs through 
progressive dies, automated assembly lines. 
“Base steel gives strength, economy—the 
planished copper finish pro- 
vides appearance and cor- 
rosion resistance needed to 
out-sell cheap foreign-made 
traps,” says Sales Vice Presi- 
dent D.S. Morrison. 


Want the world to beat a 
path to your product’s door? 
Thomas Strip plain or coated 
steel specialties may be what 
you need. Ask. 





PITTSBURGH STEEL COMPANY 


































BRASS-COATED THOMAS STRIP 
SAVES FOLDING-RULE MAKER 
60% IN METAL COST 


Thomas Strip Brass-Coated steel measures up 
to strict cost, tolerance, strength and appear- 
ance standards for Evans Rule Co. of Eliza- 
beth, N.J., leading producer of measuring 
rules and tapes. 

An improved type of wood folding rule— 
assembled with 11 patented spring joints, 
fabricated from Thomas electro brass-coated 
strip—-is produced for Evans by a subsidiary 
—Fabrule Co.—in a fully automated plant. 

For rule joints, Evans buys two sizes of 
Thomas brass-coated strip—1.812 and 1.562 
in. wide by .012-in. thick, #3 temper, plan- 
ished and oiled. 

“Brass-coated strip saves us about 60% 
over what we’d pay for pure brass for rule 
joints,”” says John J. Evans, board chairman. 

“‘Besides that, the basesteel suppliesstrength 
to take abuse, as well as rigidity needed when 
the rule is opened. The brass coat provides 
protection against corrosion 
and the planished finish re- 
sults in a sales boosting 
appearance. Physically, 
width and temper uniform- 
ity is critical for processing 
through our automated 
lines.”’ 


Do expensive metals hike 
your product cost? Inquire 
how Thomas Strip pre-coated 
steel can help you save. 


The STEELMARK on a product 
tells you it is made of steel. 
Look for it when you buy. 





NEW—BRUSH PATTERN DESIGN 
FOR THOMAS PRE-COATED STEEL 


Here’s a brand new addition to Thomas Strip 
Division’s wide range of pre-coated and pattern 
designed finishes for decorative applications. 

Called “Brush Pattern Design,” this new 
Thomas Strip specialty reduces finishing costs, 
enhances sales appeal through its deep, lus- 
trous, textured and buffed surface—offers 
products attractive “‘plus’’ that influences 
buying decision, moves items off the shelf. 

“Brush Pattern Design”’ is cold-rolled strip 
electroplated with copper, brass, nickel or 
zinc coating, buffed to soft highlighted finish, 
protected by clear lacquer. 

New Thomas Strip technique produces 
Brush Pattern Design Strip with uniform, 
nontarnishing plated coating across entire sur- 
face. Fabricates easily, without distortion of 
pattern finish. 

Reduce your product’s finishing costs, improve 
its appearance with Thomas Brush Pattern De- 
sign. Thomas experience, design help is yours 
for the asking. Call or write. 





THOMAS STRIP DIVISION 
PITTSBURGH STEEL COMPANY 


Grant Building - Pittsburgh 30, Pennsylvania 


DISTRICT SALES OFFICES 
iP] Chicago Detroit Philadelphia 
Cleveland Houston Pittsburgh 


Dallas Los Angeles Tulsa 
New York Warren, Ohio 





Atlanta Dayton 
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Needle-Sharp Beams Will Come from Haystack Hill 


The world's largest radome, a 150-ft diam aluminum and glass-fiber sphere, 
has been built on Haystack Hil!, Tyngsboro, Mass., to nouse a 120-ft diam re- 


search antenna. The antenna will be the most precise structure of its kind 
ever attempted in this size. To be used for communications and space studies, 
it will have to concentrate transmitter power into sharp, high-intensity beams 
and provide an equally sharp receiving bandwidth. Designed by Lincoln Labora- 
tory of Massachusetts Institute of Technology, the radome was built for the Air 
Force (Electronic Systems Div.) by H. |. Thompson Fiber Glass Co., Long Beach, 
Calif. The antenna is being built by North American Aviation's Columbus, Ohio, 
division. It is scheduled to be operational by the end of next year. 


Oct. 19-21— 

National Society of Professional 
Engineers. Fall Meeting to be held 
at the Hotel Roanoke, Roanoke, Va. 
Further information can be ob- 
tained from NSPE, 2029 K St. 
N.W., Washington 6, D. C. 


Meetings 
and Shows 


Oct. 15-20— 

American Institute of Electrical 
Engineers. Fall General Meeting to 
be held at the Statler-Hilton Hotel, 
Detroit. Further information is 
available from AIEE headquarters, 
345 E. 47th St., New York 17, N. Y. 


Oct. 23-24— 

Institute of the Aerospace Sci- 
ences. Joint Meeting to be held 
with the Canadian Aeronautical In- 
stitute at Ottawa, Canada. Addi- 
tional data is available from IAS, 


National Conference on Indus- 
trial Hydraulics to be held at the 
Sherman Hotel, Chicago. Addi- 
tional information is available from 
Illinois Institute of Technology, 35 
W. 33rd St. Technology Center, 
Chicago 16, IIl. 


Oct. 23-25— 

National Fluid Power Association. 
Fall Meeting to be held at the 
Sheraton Hotel, Philadelphia. Ad- 
ditional information can be ob- 
tained from NFPA headquarters, 
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HASTINGS 


(Thermopile) 


MASS 
FLOWMETER 





The Hoestings Mens Pinta con- 
sists of an indicator with power sup- 
ply and a remotely located flow tube 
which can be installed directly in the 
line wherever desired. The flow tube 
incorporates the Hastings patented 
heated thermopile which is compen- 
sated for temperature and rate of 
change of temperature. 

The Thermopile senses mass flow 
through the tube and produces an 
electrical output proportional to the 
mass flow which is indicated on the 
readout device. All flow tubes are 
identical and may be interchanged 
without recalibration of indicator. 
The Hastings Mass Flowmeter is 
available for measurement in 


RANGES 


0-300 Std. :¢/min. 
100-1000 Std. cc/min. 
3) 300-3000 Std. c¢/min. 
4) 1000-10,000 Std. cc/min. 
5) 3000-30,000 Std. cc/min. 








For more detailed information send for 
specification sheet 501. For information 
on Hastings complete line of Vacuum 
instruments send for catalog ne. 300. 


HASTINGS-RAYDIST, Inc. 





Circle 218 on Page 19 








———ee 


| 
{ 
} 





| 





= - . 7 


new 


Impolene 


stabilized polypropylene 


tubing 


Pe srk le Ree tie Re, 
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The introduction of Impolene thermo- 





ig gina, 


plastic tubing foretells major improve- 
ments in the transmission of air and 
fluids. This Imperial-Eastman stabi- 
lized polypropylene tubing now has 
many proved uses. Many more await it. 
What’s yours? For complete data, write 
for Impolene Bulletin No. 301. 


Qeemesiet. Gecten 
na 





IMPERIAL @)PEASTMAN 


Offices: 6300 West Howard Street, Chicage 48, lilinols 
tn Cenede: Imperial-Eastman Corporation (Caneda) Lid , P.O. Box 645, Barrie, Ontarie 
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new 


Impolene 


with new advantages, 
many new uses 


High tensile strength. Highest 
strength-to-weight ratio of all 
thermoplastic tubing. Working 
pressures compare favorably 
with nylon—are 3 to 4 times 
greater than polyethylene. 


Excellent corrosion-resist- 
ance. Resists concentrated hy- 
drochloric acid up to the boiling 
point. Withstands saline solu- 
tions at temperatures over 212° 
F. Shows no detrimental effects 
in boiling sulfuric acid. 


Wide temperature range. Can 
be used up to 300° F. Has 30 to 
50 times the life of nylon at ele- 4 
vated temperatures. Remains [+ 
flexible at —100° F. 3 


Good abrasion-resistance. 
High surface hardness gives it 
much better abrasion-resistance 
than most thermoplastics. 





Odoriess... tasteless... re- 
sists sunlight. Approved by the A 
FDA and NSF for food and 
drinking water applications. 


Use Impolene tubing for air 
lines, control panels, instrumen- 
tation and lubrication systems, 
processing and construction ma- 
chinery—many other uses. s 


Avaliable in 500’ to 1000’ spools 
in O.D. from %” to %”. Other 4 
sizes available on special order. F - 


Poly-Flo Fittings—designed for j 
use with all plastic tubing, yet ’ 
usable with soft metal tubing. 
Withstand pressures beyond 
burst strength of tubing. Avail- 

able in a complete range 
of sizes and styles. 

















Now Imperial-Eastman meets all your re- 
quirements for hydraulic-p atic-flow 
system components: tube fittings, valves, 
couplings, flexible and rigid hydraulic and 
Pneumatic lines, thermoplastic tubing, tub- 


TUBING 


IMPERIAL — 
EASTMAN 


October 12, 1961 











5595 N. Hollywood Ave. Mil- 
waukee, Wis. 


Oct. 23-27— 

American Society for Metals. 
43rd National Metal Congress and 
Exposition to be held at Cobo Hall, 
Detroit. Further information can 
be obtained from ASM headquar- 
ters, Metals Park, Novelty, Ohio. 


Oct. 26-27—. 

American Society of Tool and 
Manufacturing Engineers. Semi- 
annual Meeting to be held in 
Toronto, Canada. Additional in- 
formation is available from society 
headquarters, 10700 Puritan Ave., 
Detroit 38, Mich. 


Oct. 29-71— 

Fluid Controls Institute Inc. Fall 
Meeting to be held at the Hotel 
Hershey, Hershey, Pa. Further in- 
formation can be obtained from the 
institute, P. O. Box 667, Pompano 
Beach, Fla. 


Oct. 29-Nov. 1— 
American Gear Manufacturers 
Association. Semiannual Meeting 


to be held at the Edgewater-Beach 
Hotel, Chicago. Further informa- 
tion can be obtaine? from AGMA 
headquarters, 1 Thomas Circle, 
Washington 5, D. C. 


Oct. 30-31— 

Institute of Radio Engineers— 
Electronic Industries Association. 
Radio Fall Meetings to be held at 
the Hotel Syracuse, Syracuse, N. Y. 
Additional information is available 
from IRE headquarters, 1 E. 79th 
St., New York 21, N. Y. 


Nov. 1-3— 

Society for Experimental Stress 
Analysis. First International Con- 
gress on Experimental Mechanics to 
be held at the Hotel New Yorker, 
New York. Papers will cover ex- 
perimental stress analysis and other 
areas of experimental mechanics, 
and there will be a display of laiest 
equipment and_instrumeztation 
used in the field. Additicnal in- 
formation can be obtained from 
SESA headquarters, 21 Bridge 
Square, Westport, Conn. 


Nov. 6-8— 
American Documentation Insti- 
tute. Annual Convention to be held 





Somerset Hotel, Boston. 
Further information is available 
from P. D. Vachon, Literature 
Physicist, Melpar Inc., Applied Sci- 
ence Div., 11 Galen St., Watertown 
72, Mass. 


at the 


Nov. 6-10— 

American Nuclear Society. An- 
nual Meeting, to be held in con- 
junction with the Atomic Indus- 
trial Forum, AtomFair, and the Na- 
tional Youth Conference on the 
Atom at the Conrad Hilton Hotel, 
Chicago. Additional information 


*can be obtained from society head- 


quarters, 86 E. Randolph St., Chi- 
cago I, Ill. 


Nov. 7-10— 

Packaging Machinery Manufac- 
turers Institute Show to be held at 
Cobo Hall, Detroit. The Confer- 
ence-Workshop will be held Nov. 8 
and 9. Further information is avail- 
able from the show manager, Shea 
Expositions Corp., 1 Gateway Cen- 
ter, Pittsburgh 22, Pa. 


Nov. 9-10— 

Society of Automotive Engineers 
Inc. Fuels and Lubricants Mecting 
to be held at the Shamrock Hotel, 
Houston, Texas. Further informa- 
tion can be obtained from SAE 
headquarters, 485 Lexington Ave., 
New York 17, N. Y. 


Nov. 13-15— 
Steel Founders’ Society of Amer- 








“Get wise, Wilkins! We're not 
trying to make it foolproof.” 











Here's A 
Shaft 
Seal 

For 
Extremely 
Corrosive 
Service 











TYPE 20 


Made of DuPont Teflon 











This seal is built to handle the most corrosive services. It will 
stand up under all conditions of acids and salts, oxidizing agents 
and organic compounds. 


It is so designed that all parts that normally contact the fluid 
are made of chemically-inert DuPont Tefion. Also, for this same 
reason it can be operated over wide temperature range up to 
250° F. 

Mechanically, its bellows type construction readily adapts it 
for use in all non-abrasive slurry applications. It also compen- 


sates for extreme shaft run out. 


Available in single face construction for internal or external 
mounting, double face for internal mounting. 


Full range of shaft sizes from %" to 3”. 












Get Complete Details 


Request Bulletin S-233 
Crane Packing Company 
6425 Oakton Street 
Morton Grove, Ill. 
(Chicago Suburb) 
In Canada: 

Crane Packing 
Company, Ltd. 
Hamilton, Ont. 
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ica. Technical and Operating Con- 
ference to be held at the Hotel 
Carter, Cleveland. Additional in- 
formation is available from society 
headquarters, 606 Terminal Tower, 
Cleveland 13, Ohio. 


Nov. 13-16— 

Seventh Annual _ International 
Conference on Magnetism and 
Magnetic Materials to be held at 
the Westward Ho Hotel, Phoenix. 
Sponsors are American Institute of 
Electrical Engineers and American 
Institute of Physics, in co-operation 
with the Office of Naval Research, 
Institute of Radio Engineers, and 
Metallurgical Society of the AIME. 
Further information is available 
from Dr. P. B. Myers, Motorola 
Inc., 5005 E. McDowell Rd, 
Phoenix 8, Ariz. 


Nov. 15-17— 

Aerospace Electrical Society. An- 
nual Display to be held at the Pan 
Pacific Auditorium, Los Angeles. 
Additional information is available 
from Norman Lynn, 1830 W. 
Olympic Blvd., Los Angeles 6, 
Calif. 


Nov. 15-18— 

Society of Naval Architects and 
Marine Engineers. Annual Meet- 
ing to be held at the Waldorf-As- 
toria Hotel, New York. Further in- 
formation is available from SNAME 
headquarters, 74 Trinity Place, 
New York 6, N. Y. 


Nov. 16— 

Nationai Electrical Manufacturers 
Association, 35th Annual Meeting 
to be held at the Plaza Hotel, New 
York. Further information can be 
obtained from NEMA headquar- 
ers, 155 E. 44th St., New York 17, 
N. Y. 


Nov. 26-Dec. 1— 

American Society of Mechanical 
Engineers. Winter Annual Meeting 
to be held at the Statler Hilton Ho- 
tel, New York. Additional informa- 
tion can be obtained from Meet- 
ings Dept., ASME, 345 E. 47th St., 
New York 17, N. Y. 


Nov, 27-Dec. 1— 
28th Exposition of the Chemical 
Industries to be held at the Colise- 


Macuine Desicn 























um, New York. Additional informa- 
tion can be obtained from the ex- 
position manager, E. K. Stevens, In- 
ternational Expositions Co., 480 
Lexington Ave., New York 17, N. Y. 


Short Courses 
and Symposia 


Oct. 28— 

First National Symposium of the 
Industrial Designers Institute to be 
held at the Somerset Hotel, Boston. 
Theme of the symposium is “The 
Pivoting Forces”; its aim is to ex- 
plore, in part, the relationship be- 
tween the work of the designer and 
the needs of the forces of freedom. 
Additional information is available 
from E. Betty Berry, Executive 
Secretary, Industrial Designers In- 
stitute, 441 Madison Ave., New York 
22, N. Y. 


Oct. 29-31— 

International Symposium on Pho- 
toelasticity to be held at the IIli- 
nois Institute of Technology. Spon- 
sors are IIT, four government and 
military groups, and five technical 
societies. Twenty papers will be 
presented on topics including photo- 
elasticity, photoplasticity, photo- 
thermalelasticity, dynamic photo- 
elasticity, and special equipment. 
Additional data can be obtained 
from M. M. Frocht, Research Pro- 
fessor of Mechanics, Illinois Insti- 
tute of Technology, Chicago 16, IIl. 


Oct. 31-Nov. 10— 

Engineering Institute on the Eco- 
nomic Control of Product Quality 
to be held at the University of Wis- 


consin. Topics include principles of | 


statistical quality control; construc- 
tion, use, and analysis of control 
charts; acceptance sampling; a se- 
quential sampling plan for verifying 
punch cards; and quality control at- 
titude. Additional information can 
be obtained from Engineering In- 
stitutes, 3030 Stadium, University of 
Wisconsin, Madison 6, Wis. 


Nov. 3-4— 

Tenth Annual Instrumentation 
Conference to be held at Louisiana 
Polytechnic Institute. Developments 
in the field of instrumentation and 
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ONE 

MAN IN A 
THOUSAND 
WILL FIND 
A NEW USE 
FOR THIS 
FAMILIAR 
MATERIAL 





The Design Engineer will recognize this material—Flex- 
ible Wire Cloth—as one which has solved many problems 
in many types of process equipment—as a belt, screen, 
mold, filter or perhaps a curtain. Frequently it is a 
combination of these. 

The fact that Avdeben can create this flexible ma- 
terial—this material called Meftalwove—with many 
unique qualities—to resist heat and cold, to be dense 
or light, tight or open—or—what’s your problem? 

Maybe you are that one in a thousand who has a new 
use—the one we are especially looking for. Let us hear 
from you—we want to help! 


Audubon Metalwove° Belt Division 


Manganese Steel Forge Co. 
Richmond Street and Castor Avenue 
Philadelphia 34, Pa. 


See us at the Detroit Metal Show, October 23 to 27, booth 633. 
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its applications to process control 
will be covered. Further informa- 


tion can be obtained from School — 


of Engincering, Louisiana Polytech- 


nic Institute, P. O. Box 255, Tech © 


Station, Ruston, La. 


Nov. 6-17— 


Short Course on Bearing Tech- © 


nology to be heid at the University 
of California. Additional information 
is available from Sam Houston, En- 
gineering Extension, Room 6266 En- 


gineering Bldg. II, University of | 


California, Los Angeles 24, Calif. 


Nov. 13-16— 

Research Symposium on Electri- 
cal Contacts to be held at Pennsyl- 
vania State University. Additional 
information is available from Con- 
ference Center, Pennsylvania State 
University, University Park, Pa. 


Nov. 14-15— 

Industrial Engineering Seminar 
to be held at the University of Wis- 
consin. Further information is 
available from Engineering Insti- 
tutes, 3030 Stadium, University of 
Wisconsin, Madison 6, Wis. 


Nov. 14-15— 

National Society of Aerospace Ma- 
terial and Process Engincers Sym- 
posium to be held at the Biltmore 
Hotel, Dayton, Ohio. Subjects to be 
covered are ceramics and composites, 
coatings, and solid bodies. Further 
information is available from 
SAMPE headquarters, P. O. Box 
613, Azusa, Calif. 








“Come on boys—who sealed Mr. 
Purdy in the space capsule?” 
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Spring RELIABILITY 1; | 
‘measured to less than0.]) a 


cured in tank fixture ready for tes! 


at temperatures from -85°F to 185°F ing under simulated operating cor 


WHAT TYPE OF PRODUCT REQUIRES SUCH SPRING ACCURACY? 


The heart of a precision aircraft altimeter contains a diaphragm and a single torsion 
spring. Specifications of the spring call for the rate to be constant within 0.1% over 
the entire deflection range and at all temperatures between — 85°F and 185°F; hys- 
teresis must be below 0.03%; and no measurable creep can be tolerated in 72 hours at 
maximum defiection and maximum test temperature. 














HOW PROOF OF ACCURACY WAS DETERMINED 


Because no equipment was commercially available to measure torsion springs to this 

extreme accuracy, A.S.C. Research and Development Center shared with the customer Spring is rotated in hot or sub-zer! 5 
the cost of developing a special tester. Each spring is rotated in hot and cold liquid eee tat om | 
while its torque is balanced against a precision torque wire. Sightings of deflection . | 
through a transit, connected with the torque wire, are made on a scale mounted 14 feet if 
distant. Data obtained from this unique apparatus give the spring user proof that | 
each lot of springs falls safely within his ultra-precise limits. 

Subsequently, the equipment has been used to calibrate several other torsion springs 

with ultra-precise specifications. 

While your springs and spring-like parts may not require such precision, here is ample 

assurance that A.S.C. can make your springs with predictable performance in the 

degree desired. 


May we discuss your needs? 
Minute changes in deflection ar [ 
read through a transit on a scale i — 


Broad treatment of the subject 
feet distant. 


of spring reliability is contained 
in a recent issue of A.S.C.’s 
house organ, The Mainspring. 
Send for your copy. 


Associated Spring Cor poration General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. Raymond Manufacturing Division, Corry, Penna. _B-G-R Division, Plymouth and Ann Arbor, Mich. 
F. N. Manross and Sons Division, Bristol, Conn. Cleveland Sales Office, Cleveland, Ohio Gibson Division, Mattoon, Ili. 
Dunbar Brothers Division, Bristol, Conn. Chicago Sales Office, Chicago 46, Ill. Milwaukee Division, Milwaukee, Wis. 


Ohio Division, Dayton, Ohio Seaboard Pacific Division, Gardena, Calif. 


Wallace Barnes Stee! Division, Bristol, Conn. 
Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. 


Merchandise Division, Corry, Penna. 
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Displayed on Tektronix 


H ereis one way in which an oscilloscope 

can be used to solve a mechanical prob- 

lem... 

In evaluating a pilot model ofa 2500-pound- 

capacity Lift Truck, HYSTER COMPANY 

Proving-Ground Engineers wanted to 
monitor pressure surges in the hydraulic system against 
a standard of engine speed. 
To observe both actions simultaneously, they incorporated 
a Tektronix Type 502 Dual-Beam Oscilloscope in a specially- 
designed, precision-measurement field console. 
Using strain-gage techniques in testing the oil lines of the 
hydraulic system, the Proving-Ground Engineers were able 
to display and measure precise changes occurring during 
lifting and lowering under various load conditions. 
For your own mechanical applications—in displaying in- 
formation from strain gages, accelerometers, thermo- 
couples, pressure transducers, differential transformers, 
similar devices—or your medical applications or laboratory 
applications demanding dual-beam displays on linear 
time bases at high sensitivity .. . or dual-beam X-Y displays 
at medium sensitivity . . . or single-beam X-Y displays at 
high sensitivity . . . please consider a Tektronix Type 502 
Dual-Beam Oscilloscope. photographed at HYSTER COMPANY PROVING GROUND, Portland, Oregon 


1 pe ? 

‘ rf 

) jill 
we? 


2 
i 


IN YOUR OWN 
APPLICATION : 


+ 


Tek tronix, / 190. P. 0. 8OX 500+ BEAVERTON, OREGON / Mitchell 4-0161 - TWX—BEAV 311 - Cable: TEKTRONIX 


TEKTRONIX FIELD OFFICES: Albuquerque, N. Mex. + Atlanta, Ga. + Baltimore (Towson) Md. + Boston (Lexington) Mass. + Buffalo, N.Y. « Chicago (Park Ridge) Ill. + Cleveland, Ohio + Daifas, Texas + Dayton, Ohio 
Denver, Colo. + C “troit (Lathrup Village) Mich. + Endicott (Endwell) N.Y Greensboro, N.C. + Houston, Texas + Indianapolis, ind. « Kansas City (Mission) Kan. + Los Angeles, Calif. Area (East Los Angeles 
Encino + West Los Angeles) « Minneapolis, Minn. « Montreal, Quebec, Canada + New York City Area (Albertson, L.|., N.Y. + Stamford, Conn. « Union, N.J.) + Orlando, Fla. + Philadelphia, Pa. » Phoenix (Scottsdale) Ariz. 
Portland, Oreg. « Poughkeepsie, N.Y. « San Diego, Calif. « San Francisco, Calif. Area (Lafayette, Palo Alto) + Seattle, Wash. + Syracuse, N.Y. « Toronto (Willowdale) Ont., Canada + Washington, D.C. (Annandale, Va). 
ENGINEERING REPRESENTATIVES: Kentron Hawaii Ltd, Honolulu, Hawai. Tektronix is represented in twenty-five overseas Countries by qualified engineering organizations. 

European and Alrican countries, the countries of Lebanon and Turkey, please contact TEKTRONIX INTERNATIONAL A.G., Terrassenweg 1A, Zug, Switzeriand, for the name of your local engineering representative. 


Other Overseas areas, please write or cable directly to Tektronix, inc., international Marketing Department, P. O. Box 500, Beaverton, Oregon, U.S.A. Cabie: TEKTRONIX. 
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AVISUN 


announces world’s biggest 


polypropylene 
plant now in production 


100 million lb/yr capacity assures ample supplies of 
polypropylene for the fast-growing number of users 


This giant new plant at New Castle, Del., establishes 
AviSun more firmly than ever as the industry’s leading 
polypropylene supplier. It incorporates the most ad- 
vanced manufacturing techniques—continuous process- 
ing— meticulous quality control—to produce polypropyl- 
ene polymers of top quality and dependable uniformity. 
The polymers include a broad new range of impact 
grades, pipe grades and other specialty resins for fiber 
—and wrapping film in varying mil thicknesses. 


From this great new facility will come the materials for 
strong, light, low-cost products of every description to 
meet the needs of home and industry. 


And AviSun stands ready with technical assistance. Fully 


October 12. 196] 


equipped Customer Service laboratories—specialists with 
a broad and diversified background of experience in 
application pri-blems—are at your service. 


So plan now to explore the advantages of manufacturing 
or pxc*kaging with AviSun polypropylene. Complete 
technical data on AviSun polymer and film will be 
sent on request. 


AVISUN CORPORATION 
Executive Offices 

1345 Chestnut St., Philadelphia 7, Pa. 

In Canada-Courtaulds Plastics Canada, Ltd. 

*Trademark of AviSun Corp. 





AVISUN 
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a new, unusually low-cost 
thermoplastic now available 
for experimental testing... 


Featuring — Unusual toughness and rigidity @ High 
heat resistance @ Excellent chemical resistance @ 
Low moisture absorption @ Good electrical insulation 
qualities 

In rigidity and toughness Oleform compares favorably 
with thermosetting materials in many applications. And 
its improved creep resistance and mold shrinkage 
factors excel those of polyolefins. It can be injection 
molded satisfactorily, thus permitting faster mold 
cycles than for compression molded thermosetting 
materials. Its electrical insulation properties compare 
well with those of thermosets. And unlike thermosets, its 
molding scrap is reuseable. 


Oleform is available in a blue-gray * 


molding grade in experimental quanti- 
ties. AviSun technical specialists stand AVISUN. 


ready to assist you in any develop- 
mental work. For full details, fill in cf 
and mail coupon today. “Trademark of AviSun Corp. 


- 





AVISUN CORPORATION, Dept. 610 
1345 Chestnut St., Philadelphia 7, Pa. 


| am interested in Oleform. Send full data available. 




















Name Title 
Y 
Ber, 
UNTY PUBLIC LIBRARY 
PUFSALS AND ERIE CO 
L 
In Canada: Courtaulds Plastics Canada, Lid. 

SH 




















COMPARISON 
Wood Flour 
Prepertie: ASTM Oleform Aceta! Rylon 66 Filled 
Phenolic 
Mechanical? 
Tensile Yield Strength», 

10? psi 0638 45 9.8 8.5-9 75 
Elongation at Yieldb, % D638 6 10 60 1 
Tensile Moduluse, 105 psi D638 23 3.75 1.75 10 
Flexural Modulus¢, 10° psi | D790 5.5 4.1 1.75 10 
Izod Impact Strength, 

ft-Ib/in notch 0256 0.9 14 2.0 0.3 

Physical 
Specific Gravity 0792 1.24 1.43 1.14 1.45 
Heat Distortion Temp., °F 0648 

at 66 psi 295 338 360-390 300 

at 264 psi 205 212 150-170 275 
Water absorption (24 hr.) 

74 0570 0.02 0.12 15 0.6 
Lim Coef. of Ther. Exp., 

10-5 in/in/°C 0696 3.8 8.1 10 3.8 

Chemical Resistance 
Acids Excellent | Attacked | Attacked Good 
Bases Excellent | Attacked | Excellent | Attacked 
Solvents Good Excellent Godd Good 
COST 
Cents/Ib 3% 65 98 22 
Cents/cu in 15 3.3 40 12 
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® Injection molded specimens at room temperature 
» Crosshead speed 1/min 

¢ Crosshead speed 0.2/min 

@ Crossnead speed 0.05/min 
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® Easy fabrication ® Easy welding and joining ® Light water systems; process lines for 

weight @ Low cost ® High heat resistance ® High organic and inorganic chemicals; 

chemical resistance @ Low friction loss® Approved for automotive and aircraft tubing, AVISUN 
potable water use by National Sanitation Foundation and many others. For more data 

In an important advance stemming from extensive re 1S eee Se 

search, AviSun introduces the first high molecular weight 0h a am Eas Ae at Paisano 
polypropylene pipe grade resin combining low cost with 
excellent properties. It has been broadly tested with 
highly satisfactory results. AviSun pipe grade resin can 
be processed in most conventional plastic extruders— 
at rates equal to or greater than that of linear poly- 
ethylene. Its high per-pound yield makes it one of the 
most economical plastics. 


AviSun Corporation, Dept. 609 
1345 Chestnut St., Philadelphia, Pa. 


Send me complete data on new 1051 pipe grade resin. 


ee 


2 EPARTMENT OF TECHNOL _ |. see 
F LOR PR : UNTY PUBLIC LIBRARY 


8 
Because of the attractive properties, pipe from this resin Adareee 
should yield optimum performance in such applications 
as: salt water disposal lines; gas gathering and distribu- 
tion systems; crude oil flow lines; conduit; municipal In Canada: Courtaulds Plastics Canada, Lid. 
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LOOK-ALIKES... 


BUT NOT ACT-ALIKES 


AVISUN announces 


four new impact grades of polypropylene 


Here, for the first time, are new impact grades of poly- 
propylene—all possessing a translucent white resin color 
—with flow rates suitable not only for injection molding, 
but also for sheet extrusion, vacuum forming and blow 
molding. All four retain desirable properties character- 
istic of general purpose polypropylene—lightness, low 
cost, high heat and chemical resistance. But each grade 
offers a step-up in impact strength at room temperatures. 
Equally important, most of this strength is retained at 
lower temperatures—in the case of High Impact Grade 
3210, as iow as 10°F. 


AviSun technical specialists can help if you plan to use 
a new AviSun impact grade of polypropylere for your 
product. For full technical data or counsel, write to us. 


SPECIAL PROPERTIES 


High 
tmpact Impact 
Grade Grade 
‘izod impact. —S—sS impa 
Ries et 


ton = oe 10 
min (nom minal 


renee ata 


AVISUN CORPORATION 

Dept. 608 

1345 Chestnut St. 

Philadelphia 7, Pa. 

In Canada: Courtaulds Plastics Canada, Lid. 


*Trademark of AviSun Corp. 





AVISUN 
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Flext a million indeean AVISUN 


polypropylene 
self-hinge 


wont break! 


Motorola chose AviSun polypropylene 
for the cases of their transistor radios for 


these good reasons: 





UNIQUE FLEXIBILITY. Self-hinge char- 
acteristic is new in the plastics field... . 
can be used to cut costs, speed assembly, 
improve designs on a wide range of cases, 
boxes, and receptacles. 


HEAT RESISTANCE. Polypropylene will 
not soften or lose strength, even at tem- 
peratures close to 220°F. 


TOUGHNESS. Has the resiliency to ab- 
sorb dropping and rough handling with- 
out chipping, cracking, or breaking. 


ECONOMY. Polypropylene, lightest of alli 
plastics, gives high yield per pound. 
Takes texture, detail and speaker vents 
beautifully. 





The same advantages that make poly- 
propylene the choice for transistor 
radio cases can benefit you in your 
product. Call on * 
AviSun forcomplete 

data on resin grades 

—and for expert AVISUN 
technical assistance. 


“TRADEMARK OF AVISUN CORP. 
Mail coupon for technical information 


AVISUN CORPORATION 
Dept. 593 1345 Chestnut St. 
Philadeiphia 7, Pa. 


Send me Booklet AP-601 giving full technical 
information on AviSun Polypropylene. 


NAME 
(Please INGLOGY 


greihiyOF tec 
ND ERIE COUNTY 
| ADDRESS 


| gp Ae | A 
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In Canada: Courtaulds Plastics Canada, Lid. 
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Whats your problem? If you can solve it with a 


New Cutler-Hammer operator options provide top flexibility... 
world’s best oiltight limit switch 


a 
For any use, anywhere, in any position . . . you just 
can’t buy a more reliable, longer-life switch. No 
other switch is sealed more effectively . . . effective- 
ness we've proved under test conditions so rugged 
they will never be equaled in actual service. Even 
the silver-to-silver contacts are visible for quick in- 





spection. For full details on this complete new line, 
write for Pub. ED-145-U243. 

For any electrical control probiem, contact your 
local Cutler-Hammer sales offic: or distributor. 
They'll supply you with the finest electrical com- 
ponents, the finest service and technical help. 
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limit switch, your best answer's here! 





WHAT’S NEW? ASK... 


CUTLER-HAMMER ae 


Cutter-Hammer inc., Milwaukee, Wisconsin e Division: Airborne instruments Laboratory e Subsidiary: Cutier. “ew rin ot 
Hammer international, C. A. « Associates: Cutier-Hammer Canada, Ltd.; Cutier-Hammer Mexicana, S. A a 


Circle 230 on Page 19 











i A I I 
CE 





2 








@ We wanted nickel-chromium ingots rolled to 


foil .0005” + .0O0005” thick with a width of .188” + 


.001” x coil, with a breaking load of 7 to 9 lbs., and a 
blemish-free mirror finish. Hamilton did it for us. ® 


says T. J. Scanlon, Purchasing Agent, Electron Tube Division 
Radio Corporation of America, Harrison, New Jersey 


PRECISION IS OUR PROVINCE. Working to mini- 
mum thickness of .00008’, mimimum widths of !0’, 
Hamilton can supply you with foil or strip . . . rod or wire 
... Of virtually any alloy in production quantities. Our full- 
scale, completely-integrated facilities and engineering tal- 
ent in this field permit absolute quality control from melt 
to finish. Thanks to these capabilities . . . a familiarity with 
precision work inherited from Hamilton’s watchmaking 
background . . . experience with ultra-thin foils unmatched 


anywhere in the world . . . we offer you precision metals 
to meet your exact property and delivery requirements. 
We guarantee our product. Call us. 


For additional information on Hamil- 
ton’s facilities and capabilities, send 
for free booklet, “Precision Metallurgi- 
cal Services.’’ Write Dept. 3410,Metals 
and Electronics Div., Hamilton Watch 
Co., Lancaster, Penna. 





HE HAMILTON WATCH COMPANY 


Metals and Electronics Division, Lancaster, Penna. 
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for leadership in ball bearings 
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... space-saving ball bearings 
for compact power tools 


Power tool makers pack king-size muscle into hand-size 
heavy-duty drills! Fafnir Extra-Small Ball Bearings 
help turn the trick. Developed by Fafnir, these bearings 
are engineered with deeper, smoother honed races and 
larger balls — to package more brawn in smaller space. 
Look to Fafnir for leadership in ball bearings. The 
Fafnir Bearing Company, New Britain, Connecticut. 


50 YEARS OF EXPERIENCE ' 
IN THE MANUFACTURE OF 
BALL BEARINGS 


BALL BEARINGS 











From FAFNIR... 
dirt-proof ball bearings that 


keep harvesting costs down 


i ae 





This giant combine takes a big cut! It’s but 
to cut maintenance, too. Fafnir R-Seal Ball Bear. 
ings keep dirt out, grease in, and servicing # 
a minimum. Developed by Fafnir, the R-Seal i 
the most effective seal of its kind. Look t 
Fafnir for leadership in ball bearings. The Fafanit 
Bearing Company, New Britain, Connecticut} 
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From FAFNIR... 
heat-stabilized ball bearings 
for man’s flight into space 


A thumb jabs a button... the X-15 drops away from its mother 
ship...blasts into life...and rockets its pilot to meteoric 
heights and speeds! “Ai the controls”... Fafnir Ball Bearings. 
Born of Fafnir high-temperature . metallurgy, these bear- 
ings are engineered to take blistering Mach 5+ heats, and 
more! Look to Fafnir for leadership in ball bearings. The 
Fafnir Bearing Company, New Britain, Connecticut. 
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MADE IN U.S.A. 

This stamp on a Fafnir Ball Bearing 
means finest quality and workman 
ship dependabie supply 
competent engineering heip 

and responsibility in meeting your 
bearing needs. it's worth bearing 
n mind 
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From FAFNIR... 


super-quiet ball bearings 
for the new Polaris subs 


New nuclear-powered Polaris submarine, the USS Robert 
E. Lee, uses Fafnir Super-Quiet Ball Bearings. These 
specially honed bearings are the product of 23 years of 
Fafnir “quiet room” research and advanced finishing tech- 
niques. Look to Fafnir for leadership in ball bearings. 
The Fafnir Bearing Company, New Britain, Connecticut. 





PRINTED IN U. S.A 


EVA ANTES. 
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These “geysers” actually consist of steam rocketing up from 
deep in the ground. From this well area, operated by Magma 


and Thermal Power Companies, steam is conducted by pipe- 
line to The Geysers Power Plant a quarter-mile away. 


Now...electric power from geysers! 


Nickel in stainless steel helps make possible America’s first geotherma! power plant. 


Here’s a power plant under construc- 
tion in California that will produce 
enough electricity for a town of 
50,000 people—all from the steam of 
geysers. 
To withstand the continuous attack 
of this highly corrosive steam at 
he Geysers Power Plant, Pacific 
and Electric Company selected 
inless steel with nickel for all 
nts where condensed steam con- 
s metal. 
| With nickel in it, stainless steel is 
bre than a match for this corrosive 
fam. This ability plays a key role 
@turning out power every day of the 


er 12, 1961 


year, with virtually no maintenance 
in a plant designed for unattended 
operation. 

Nickel helps metals and alloys 
withstand the severest conditions. 
Nickel-containing metals safely hold 
liquid oxygen at a sub-zero cold that 
shatters many materials. America’s 
first nuclear-powered merchant ship 
uses alloys with nickel in them to con- 
tain the tremendous pressures and 
corrosive conditions in its power 


plant. And an alloy with nickel in it 
will enable the famous X-15 rocket 
ship tq make the hot ride home from 
space without burning up. 

Does your company have problems 
of these kinds in a product or a proc- 
ess? Why not write to us about them. 
Perhaps nickel or one of its alloys 
can help you. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street” sh, New York S, N. ¥. 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 4l 

















Gasket engineering 


HEAT FLOW 


GASKETED JOINTS 


Transmission of heat through gasketed joints is undesirable 
in many applications. Here are suggestions for reducing it. 


E. M. SMOLEY Research Physicist, Armstrong Research and Development Center 


The problem of heat transmission in 
gasketed joints has recently been in- 
tensified by the tren<d toward smaller, 
more compact designs. 

A typical example is found in some 
small gasoline engines where the fuel 
tank is located above the combustion 
chamber, separated only by a resilient 
gasket. This is illustrated in the dia- 
gram at the right. Heat enters the 
bottom of the flange, and the problem 
is to minimize the flow of this heat to 
the top flange. 

Armstrong research engineers re- 
cently studied the mechanics of the 
heat transfer problem in applications 
of this kind. As a starting point, they 
calculated the thermal conductivity 
(“k” factor) for each class of Armstrong 
gasket materials. The values are listed 
in the box below. 





THERMAL CONDUCTIVITY 

VALUES FOR GASKETS 
Thermal 

conductivity kre 


hr-ft?-F° 


ARMSTRONG 
MATERIAL 


0.34 to 0.49 
0.55 to 1.17 


Cork compositions 


Accopac cellulose 
fiber materials 


Cork-and-rubber 
compositions 


0.79 to 1.32 


Accopac asbestos 1.16 to 1.58 


fiber materials 


Synthetic rubber 2.22 











As the table shows, all the tested 
gasket materials have relatively low 
“k” factors, ranging from 0.34 to 2.22, 
and thus are good insulators relative 
to the metal parts of a flange as- 
sembly. The “k” factor of aluminum 
and its alloys, for exarhple, ranges 
from 612 to 1548; of carbon steel, 


62 Please direct inquiries to.advertiser, mentioning MACHINE DESIGN 


from 313 to 360; and ¢% stainless steel, 
from 104 to 165. With the “k” factors 
of each element known, it is possible 
to calculate the amount of heat trans- 
ferred by conduction, using the basic 
heat flow equation: 
- kA (t, — t,) 
ine 

In this, “Q” is a measure of heat 
flow per unit time; “k” is the thermal 
conductivity; “A” is the area of the 
gasket. The difference t, minus t, is 
the temperature difference across the 


et 
@ 
To further reduce transfer through” 
the bolts, it is suggested that flat wash 
ers be die-cut from heat-resistant” 
Armstrong materials (Accopac AN.” 
890 or N-852) and placed between ™ 
the metal washer and the flange. These — 
should help to insulate the bolts. 
Although no one recommendation — 
can be made that will solve’ every” 
heat transfer problem, the Armstrong — 
studies indicate several general dire 
tions in which to proceed: (1) give” 
preference to gaskets having the low- 
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FLANGE NO. 2 
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thickness of the gasket; “d” is the 
compressed thickness of the gasket. 

The total heat flow is the sum of 
that which passes through the gasket 
and the bolts, and separate calcula- 
tions must be made for each. 

Normally, of course, most of the 
conducted heat moves through the 
bolts, since they are the only metal- 
to-metal contact. If aluminum bolts 
are used, heat flow could be reduced 
by roughly one-third by substituting 
carbon steel. Stainless steel bolts 
would reduce it still more. 


est thermal conductivity; (2) use the 
thickest gasket possible; (3) examine 
the possibility of changing to metals 
having a lower “k” factor in flange- 
belt construction; (4) keep the gasket 
area as small as possible; (5) try im 
sulating the bolt by using a washer 
cut from Accopac AN-890 or N-852." 
If you have a specific problem re- 

lated to heat transfer, we will be glad 
to make suggestions if you will subr 
details to us. Write to Armstrong Ce 
Company, Industrial Division, 71107 
Dean Street, Lancaster, Pennsylvania. 


(Aymstrong GASKET MATERIALS 
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_ . raymond spilman: 

| “from the middle ages to today... 
_. adesigner’s greatest asset _ 
is his perceptivity”’ 
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“Today's industrial designer is a problem 
solver. He must help create a new product, 
extend its economic life to the Nth degree, 
yet be able to pronounce the obituary before 
it stagnates in the market place.”’ 
Addreas before the Peabody College 


Arts Museum, February 21, 1961 





spilman talks design 


Raymond Spilman likes to contrast today’s industrial designers with the artist-craftsmen of early civilization. 
In the Middle Ages the artist-craftsman’s products and wares reflected his interpretation of the society of his 
time as testified by the remnants of pots, vases, tools and weapons, pictures and decorations turned up by 
probing historians. It was a relationship that continued until about 1750, and it ended when the invention of 
mass production in England separated the artist from his craft. A new relationship was born in 1929. 

What caused it? Spilman says that the industrial designer was the first to recognize that the machine of mass 
production was not a monster but a new tool that, properly understood by the designer, made it possible for him 
to establish a direct emotional and visual understanding between the consumer and himself. Spilman feels that 
now, more than ever, it is up to the designer to retain that close relationship—better it if he can—because so 
much of our economy depends on it. 

Pursuing that relationship a bit further, Spilman feels that design must transmit a sense of discipline, form 
and completeness between designer and consumer. He says that “today’s industrial design function is a living, 
breathing, working part of our daily economy, with its own professional standards, requirements, good and 
bad uses.” Esthetics included, he believes that “the designer is critically concerned with the market cycle of 
product acceptability.” 

Industrial design was born, according to Spilman, when the dec‘gner recognized that it would profit not 
only himself but the product user to create a product that was as functional as it was attractive. Advancement 
and progress are important to the consumer. Monetary profit is important to the manufacturer. Provide the 
first two and the last will take care of itself. Spilman illustrates his theory of design by citing the example 
of an early electric refrigerator. It worked, and it took the place of clumsy, troublesome iceboxes. The designer 
had created a product that profited both consumer and manufacturer. 

What kind of a man is an industrial designer? According to Spilman, he is a man with an art educa“ion who 
has distinct mechanical sense. He is an intellectually curious person, creative in one or more unique ways, 










































keenly aware of the mass mind and its probable reactions. He understands that industrial design is a compre- 
hensive lateral form of visual creativity that can be applied to a multitude of diverse problems. His work cannot 
be pure guesswork, nor can it be pure art. 

What is the weakest link in a good design program? Spilman does not think it is the designer or the consumer. 
He is quite outspoken in his views on the lack of management understanding of the detailed work and time 
required to successfully design a new product. Management, he feels, is prone to forget the fact that new designs 
are getting more and more difficult to obtain because more companies are using visual design effectively. ““More 
than ever, the only bargain price in visual design is an adequately budgeted design program,” he says. 

Spilman also has strong feelings about the materials he designs with. He feels that steel, for instance, repre- 
sents lightness and strength. The designer must select material by appearance, manufacturability and cost. 
If the consumer believes that same material denotes strength and stability, and that it gives him a feeling of 
strength, physical security and a mental/psychological feeling of safety, so much the better. It’s no coincidence, 
then, that many of Spilman’s most successful designs are of steel. In a computer housing he designed, the entire 
case, except for the grille at the bottom, bar handles and name plate, is made of steel because it was the best 
material for strength, cost and ease of finish. for another client, Spilman designed a steel flour sifter. He used 
steel for cleanness, brightness, strength and lightness. For a light look, strength and durability, the frame and 
back plates of a chair were designed of steel. Dormitory furniture was designed of steel for strength, appearance 
and ease of finishing. Spilman feels that Stainless Steel is the ultimate design material. A barbecue turner he 
designed of Stainless is strong, lightweight and easy to clean. Its Stainless surface will resist corrosion and 
stay bright, clean and sanitary. 

Steel is the modern metal. Little wonder that designers like Raymond Spilman consider steel the most 
versatile material in industrial desigr.. 


United States Steel | 
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69 Vinyt Coated Steel Sheet 
challenges the designer’s 
imagination 


Here is a steel that has unlimited uses for the designer 
of consumer or industrial products— USS Vinyl Coated 
Steel Sheet. Tough Vinyl, in any color or texture, is 
bonded to strong steel sheet. It is a design material 
that is inexpensive, tough enough to take hard 
knocks, strong enough to be used in the most de- 
manding applications. USS Vinyl Coated Steel Sheet 
is easy to clean, resists spotting and staining, and can 
be fabricated easily and inexpensively. It can be 
shaped and the surface won’t crack or peel. 

Die lubricants, alkaline cleaners, fountain pen ink, 
alcoholic beverages, detergents, acid cleaners, nail 
polish or fruit acids won’t spot it. It can be slit, 
punched, drawn or roll formed, lock seamed or welded 
without damage or discoloration to the finish. It is 
competitive in price with other materials. USS Vinyl 
Coated Steel Sheet will not support combustion, and 
has a dielectric strength of 750 volts per mil of coating 
thickness. It is available in gages from 16 through 32, 
widths from 24 to 52 inches, in coils up to 10,000 Ibs. 
Vinyl coatings are 0.008 inches to 0.020 inches thick. 
There are a number of standard textures, but custom 
textures are also available from the mill. 

Some suggested uses for USS Vinyl Coated Sheets: 
room dividers with different-colored face panels that 
are interc’ angeable; a scuffproof space heater in any 
color or texture; an easily cleaned, scuffproof lobby 
door; vari-colored steel shelving; office chairs that 


65) This mark tells you a product is made of modern, dependable Steel. 
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are attractive and strong; school desks that will take 
many semesters of hard knocks, yet keep a first-term 
look; a tape dispenser that has extra sales appeal. 
Other suggested uses: building interiors, doors, appli- 
ances, furniture, automobile and station wagon in- 
teriors, railroad car interiors, business machines, 
switch panels almost any product that is subjected 
to abuse. Write United States Steel for additional in- 
formation on USS Vinyl Covered Steel Sheet. 


How to control deflection, 
cut costs, save weight with 
high strength steel 


If you design fabricated structures, you can save 
basic material costs, save money and reduce weight 
by using a steel with a higher yield strength. In box 
beams, for instance, strength in bending is propor- 
tional to the yield point. If you use a steel with a 
higher yield point, you can decrease thickness and use 
less steel. When the elastic modulus is given, deflec- 
tion is in direct propcrtion to the yield point. 
High-strength low-alloy steel members with a 
50,000 psi yield point may be designed % lighter 
than those of 33,000 yield point carbon steel, but 
deflection is 1% times as great. When using alloy 
steels in the 100,000 psi yield strength range, weight 
can be reduced by % while deflection increases to 
approximately 3 times that of a carbon steel beam. 


Two Woys To Control Deflection 
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There are times when deflection limits require that 
high strength members bend no more than carbon 
steel members. There are two ways to keep deflection 
equal and still use high strength steel. The left draw- 
ing shows a structural member deepened so that 
moment of inertia can remain the same thougk ‘‘e 
material is thinner. In the drawing at right, the ma- 
terial is redistributed into overlapped areas at top and 
bottom. This stiffens the structure without adding 
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match designs 


height. Note that the thickness of the inner flange is 
reduced more than thickness of the outer flange. 


Summary: It is well for the designer and fabricator 
to be aware of potential savings in weight and costs, 
plus improved product performance, by using high 
strength steels. 


Free book, calculator and 
new movie tell you how to 


weld (ss) “T-1” Steel 





If you are thinking about USS “T-1” Steel in your 
shop, you will be interested in U. S. Steel’s free book, 
“How to Weld USS ‘T-1’ Steel,” a heat input calcu- 
lator and a new 18-minute 16mm color motion pic- 
ture. The book is written in simple language and 
describes the ‘“‘Do’s”’ and “‘Don’ts’”’ in welding ‘““T-1”’ 
Steel. The circular computer helps you choose the 
proper welding machine settings. Both will help 
every welder to do a more reliable job and make 
his work easier. 

The book is based on the experience of U. S. Steel’s 
many field service men whose jobs are to help cus- 
tomers fabricate ““T-1” Steel. It contains the results 
of nine years of work with hundreds of users, and 
shows how to apply common practices in the welding 
of ““T-1” Steel. Welding ‘“T-1’’ Steel is not particu- 
larly difficult, but it is different from welding most 
other high strength structural steels, and requires a 
basic knowledge of the metal, the electrodes and 
proper welding procedures. 
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The movie is also titled, “How to Weld USS ‘T-1’ 
Steel” and can be used with the booklet and calcu- 
lator to train welders. Movie, booklet and calculator 
are available free (the movie on a loan basis) from 
U. S. Steel. Write United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 





Stainless Steel farm chemical 
tanks outlast others 10-to-1 


More and more farmers are turning to liquid farm 
chemical (herbicides, pesticides) and fertilizer appli- 
cation. It is cheaper, faster and easier than former 
methods. It also presents problems. The biggest is 
corrosion. Corrosive farm chemicals soon weaken 
ordinary tanks. Corrosion clogs pipes, nozzles and 
booms, which means irksome delays and expensive 
replacement costs. The solution for this big problem: 
Stainless Steel tanks. 

Stainless tanks cost more initially but they are 
worth more because they outlast ordinary tanks 10- 
to-1. Stainless Steel’s tough, smooth finish resists the 
corrosive attack of all farm chemicals. Stainless is 
easy to clean, so farmers can switch chemicals after a 
quick water rinse between jobs. If a farmer has a 
Stainless tank he saves in these ways—one p.ece of 
equipment serves many purposes; his equipment will 
last up to ten times longer; and he has fewer problems 
with down time because of clogged equipment. 

Stainless Steel is the designer’s metal. It is strong, 
has superior corrosion resistance, excellent formability 
and heat-resisting properties. It is attractive and 
gives any product a competitive edge in the market 
place. If Stainless Steel can solve a problem for you, 
or make your product better, write United States 
Steel for further information. USS and “T-1” are 
registered trademarks. 


United States Steel 
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to give you sets that are precision-matched in 
length to outperform...and outlast...all others 


At no extra cost, GREEN SEAL V-Belts also give you: 

Dimensional stability throughout the life of the belts via highly 
shrink- and stretch-resistant 3-T Process Cord or airplane-type 
steel cable. 

Protection against dampness through special mildew-inhibited 
rubber compounds. 

The most complete line of V-Belts in the industry —easily and 
quickly available through our nationwide network of distributors. 
Still another “plus”: The G.T.M.—Goodyear Technical Man—is 
available to help you select the right belts for any drive. 

For your best buy in multiple drive belts—including new 
money- and space-saving HY-T Wedge V-Belts—look to Goodyear. 
Also, get the full story on PD. (positive drive) Belts and Variable 
Speed Belts from your Goodyear Distributor. Or write Goodyear, 
Industrial Products Division, Akron 16, Ohio. 


Lots of good things come from 


GOOD, 








DIVE! GOODYEAR 
-GREEN@ SEAL V-BELTS 





FAR 


miartintaarconr amos INDUSTRIAL PRODUCTS 
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Length-coding GREEN SEAL V-Belts to 1/32” — 
not just 1/10" like most belts—takes this ultra- 
precision machine. Only Goodyear has this type 
of equipment, which is set by means of fine- 
tolerance steel templates to insure accuracy. 
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Harnessing this big, 22-saw stonecutter for 3 full years 
required CoMPASS-V- Steel Belts by Goodyear. Over this period, 
the Goodyear belts helped carve up 20 tons of rock a day—over 
15,000 tons in all. Normal V-belt life in this type of rugged 
service is a scant 6 months. 
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General Electric Makes 
Eddy-current-coupling Drives 


And they’re dependable drives. The complete line includes 
water-cooled and air-cooled eddy-current couplings. We 
call them AWAAJZ#OL arives. Ratings are from 1 to 

150 horsepower, operating from standard a-c power. 


A General Electric AWWAJ#GT aArive is not just another 
eddy-current coupling. For instance, in the water-cooled 
coupling, water control is packaged. You’ll see much less 
external piping. Furthermore, the coupling is protected from 
flooding—and the air gaps are dry, preventing corrosion. 


UMAJROL ‘©ouplings are compact, field proven and 

dependable. General Electric has had a good deal of 

experience in the engineering, manufacturing, and 

application of packaged adjustable-speed drives. And we 

“ know how important service is to a customer. 


KINAJROL —2 good product, with the kind of service 
you can depend on. Please call your nearest General 
Electric Sales Office for further details. 


*Trademork of General Eleciric Company 821-07A 


ET <e 


WATER COOLED, 25 te 150 HP AIR COOLED, 1 to 5 HP 









DIRECT CURRENT MOTOR AND GENERATOR DEPARTMENT 


GENERAL @® ELECTRIC 


ERIE. PENNSYLVANIA 
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: instead 
of just carbon 
steel tubing, 
say TIMKEN — 
N STEEL 


Bi, People who visit the Timken Company’s jj} 
a steel plants are sometimes surprised to | 
3 see carbon steel tubing being made by 
3 the same careful practice used for alloy 
4 steels. Extra care in melting, careful 
‘ conditioning of billets, all the special 
inspection methods that safeguard Timken? fine alloy steel also apply to our carbon steel tubing. — 
That’s why Timken carbon steel tubing is better. And you pay nothing extra for it. In fact, | |) 
you pay less because our precautions pay off in better uniformity and concentricity. You may | | 
be able to buy a lighter tube that will finish to your required dimensions. 
Next time you need carbon steel tubing, call the experts. Let the Timken Company’s Tube | |) 
: Engineering Service calculate the tube size which will give you the best value for your dollar. | | 
The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. 


Also manufacturers of Tapered Roller TIMKEN FINE STEEL 
Bearings and Removable Rock Bits. ALLOY | ! 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN MORE THAN 40 CITIES IN THE UNITED STATES = {> 
Call on us at the National Metal Exposition, Cobo Hall, Detroit, October 23-27, Booth 739 ff 
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Access Fasteners: 


How Quick is Quick? 


By J. K. Barry 
Chief Product Engineer 
Southco Div., South Chester Corporation 


A dangerous temptation to overspecify 
often creeps into the process of calling 
out a quick-access fastener. It becomes 
possible even for the most experienced 
product designer to place so much 
emphasis on speed of operation that 
other aspects of good design practice 
may suffer. 


Except in rare cases it is doubtful that 
a difference of 2 to 4 seconds in the 
time required to actuate a fastener will 
be a vital matter to the operator. This is 
especially true when only one or two 
fasteners are used on a door or panel. 
The access time element, however, be- 
comes more significant when a greatex 
number of fasteners must be operated 
to open a single door. 


Of equal importance in the selection of 
a fastener are such considerations as 
simplicity of design, strength of con- 
struction, smoothness of operation, and 
ability to overcome panel deformation 
and variation in material thickness. 


A quick release fastener that will per- 
form smoothly under conditions of pre- 
cise alignment and uniform material 
thickness might be difficult or slow to 
operate where thicknesses vary and 
doors become misaligned. But a fastener 
designed to open with several turns (or 
a quarter-turn pawl fastener with a self- 
adjusting feature) might offer quicker 
access and less trouble by compensating 
for variations in material and alignment. 


‘ect a fastener suited to the conditions 

of your application. Look for one that 
can be purchased from stock and in- 
stalled easily with standard production 
equipment. 
Consider fastening in the early stages 
of design. You'll avoid the unpleasant 
choice between redesigning your pack- 
age at the last minute, or inventing an 
expensive fastener to fit it. 


Shown below are some basic forms of the turn-operated quick-access fastener as 
made and stocked by Southco. Many major variations in design as well as differences 
in size, head style, etc. will be found in the new Southco Fastener Handbook. 
Send for your free copy today. Write Southco Div., South Chester Corporation, 


237 Industrial Highway, Lester, Pa. 





Lion Quarter Turn Fastener 


For split-second actuation. Meets Mil 
Spec MIL-F-5591A (ASG). Excellent 
under conditions of vibration or where 
a number of fasteners must be used on 
the same door. 


Yard 


Southco Screw Fastener 


Opens with two or three turns. Rugged, 
quickly installed. Overcomes misalign- 
ment of door and frame, tolerates varia- 
tion in material thickness and deforma- 
tion of panels. 


Retractable Screw Fastener 


Easily installed by flaring stand-off 
into door. Captive screw assembly en- 
gages tapped hole in frame, needs no 
receptacle. Ample float tolerates 
misalignment. 






© 1961 
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Universal Cabinet Latch 


Quickly attached to door with special 
push-on clip. Fits any door or frame 
thickness; operates with a quarter turn. 
Excellent for large doors of gauge 





Adjustable Fastener 


Pre-assembled and quarter turn oper- 
ated; latches against frame (even 
against a rough casting surface). An 
extra turn of the knob tightens door to 
compress gasketing, resist vibration. 
Fits variety of door and frame 
thicknesses. 


> 


Panel Latch 


A spring-loaded, quarter turn latch as- 
led with one set screw. Uses mini- 

mum inside space. Arrow indicates pawl 

position, permits visual inspection. 


FASTENERS 








Fixed . . . adjustable . . . tapped . . . noninductive . . . precision 
metal film and encapsulated wire-wound . . . thin type... 


high-current—practically any resistor you need, you can find 
in the Ohmite line. 
ORLD’S LARGEST STOCK FOR IMMEDIATE DELIVERY—Chances 


are Ohmite’s huge stock of several million resistors in 


more than 2000 sizes and types contains a unit that fits your 
requirements. Many types are also available through Elec- 
tronic Parts Distributors located across the Nation. 


Y OUR CUSTOMERS KNOW THE VALUE OF OHMITE QUALITY— 
When a purchaser sees Ohmite resistors in a piece of 
equipment, he knows that equipment is designed and built 
for dependability. 


HMITE ENGINEERING ASSISTANCE ASSURES THE RIGHT UNIT— 
Selecting the right resistor for the job is sometimes a 
tough problem. Why not call on Ohmite application engi- 


THE EXACT RESISTOR YOU NEED—WHEN «rs to help out. Take advantage oftheir specialized skills 
YOU NEED IT—FOR EVERY INDUSTRIAL =“ ““*Souné. 


Wri Gi Letterhead for 
AND MILITARY REQUIREMENT Cittiee- and Ieameee ne a noah 








O en Vi ITE Quality Components 


RHEOSTATS + RESISTORS + TAP SWITCHES 
OHMITE MANUFACTURING COMPANY RELAYS + R.F. CHOKES + TANTALUM CAPACITORS 


3618 Howard Street, Skokie, Illinois VARIABLE TRANSFORMERS + GERMANIUM DIODES 
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For Long Life and Power Economy 


the N FW 
CLARE Latrcuine 


SUBMINIATURE 


crystal can 


RELAY 






The new CLARE Type LF, magnetic latching subminiature relay 
offers designers simplified circuitry in small space by providing latching 
effect without transistors. Magnetic latching results in power economy. 


The Type LF is available with either 2-coil or 1-coil configuration. 
The 2-coil relay allows complete control of the latching operation 
within the relay and provides an extremely compact operating unit. 
The 1-coil relay is somewhat more sensitive; it is adaptable to 
existing circuits where outside control is provided. (See opposite 
page for specifications and circuit diagrams.) The Type LF provides 
the same wide range of mounting arrangements and terminals 
as the CLARE Type F relay. 


FOR NON-LATCHING | Type F Subminiature 
OPERATION Crystal Can Relay 


i 
e 


















: 


PAA 


For coil and mounting data on CLARE Type LF relay send for 
CPC-12. Address: C. P. Clare & Co., 3101 Pratt Bivd., Chicago 
45, Illinois. In Canada: C. P. Clare Canada Ltd., 840 Caledonia 
Road, Toronto 19, Ontario. Cabie Address: CLARELAY. . 


C. P. CLARE @ CO. Relays and related contro! components 
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37. — Uitimate 46. — Ultimate 461 (with adjust- 511 — Ultimate 
tensile strength tensile strength able draw hook) tensile strength 


up to 4500 ibs. up te 1000 ids. ~All the fea- up to 500 IDs. 
Short or long Aluminum or tures of type Hook adjusts by 
handie types. stee| mounting 46. plus draw simple rotation 

basesandhooks. hook adjustable over %." range. 


over a ¥2” range. 
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There’s a Camloc Fasten/eered 
Universal Latch to do the job... 
and do it better! 


You may never have to crate an anteater or ship a zebra. It’s 
just one way oi demonstrating the wide range of tensile 
strength requirements met by Camloc Universal Latches. 
For any job... from A to Z. .. 500 pounds or 4500 pounds 
... Shipping containers or component assemblies of any size 
...Camloc can provide the latch to fill your specifications. 


At Camloc the science of modern fastening is called 
FASTEN /ATION. And, FASTEN /EERED Camloc latches provide 
the ultimate in protection, ease of installation, and simplic- 
ity of operation. For example: draw hooks always stow flat 
when latches are open. Latches can’t open under shock or 
vibration. Clean, crisp appearance enkances any product or 
component, 

Have a special fastening or closure problem (even a re- 
usable zebra case) ? Camloc can provide a FASTEN /ATING 
solution. Write today 
for your copy of the 
full-line Camloc catalog. 


o% mn 
¥SMF 
- eee — A 
® eS ae 


specialists in fasteners for industry 


CAMLOC FASTENER CORPORATION, 37 SPRING VALLEY RD., PARAMUS, N. J. 
West Coast Office, 5455 Wilshire Bivd., Los Angeles, California « Southwest Office, 2509 W. Berry St. Fort Worth, Texas 


European Subsidiary: Camioc Fastener GmbH, Kelkheirm/Taunus, West Germany 


Copyright 1961, Camloc Fastener Corporation 
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for design and development engineers - No. 87 








Now: Instant Molds 


Think of a silicone rubber you can pour 
into place to produce flexible molds, to 
encapsulate electronic assemblies, to 
make a one-of-a-kind gasket or seal. 
Think.of such a material and you think 
of Silastic® RTV. 


Because i} is fluid rubber, Silastic RTV 
readily flows in and around complex 
shapes. Once in place, Silastic RTV sets 
up without heat in a few hours to a solid 
silicone rubber accurately reproducing the 
finest detail. {t strips readily from the 
original and you have a flexible mold now 
ready to receive almost any molding mate- 
rial, even molten metals up to 500 F. 


SILICONE “— We 


BOBBINS 





Shallcross Manufacturing Company, Selma, 
N. C. found it feasible to shortcut produc- 
tion by utilizing Silastic RTV molds when 
encapsulating electronic components with 
epoxies. Here’s the simple procedure 
Shalicross followed: 

Step. i. Make the mold. Silastic RTV is 
poured over the mold forms . . . flows 








smoothly around the form. Result: a 
void-free flexible mold that withstands = 
temperatures to SOO F . . . doesn’t shrink 


or distort on aging. 


How to keep a comfortable temperature of air per minute at sea level (29.92 inches 
level in passenger cabins while planes of mercury) to effect a temperature rise in 
are on the ground? Janco Corporation, excess of 45°F. An important key to the 
Burbank, California, solved this prob-_ efficiency and reliability of these heaters 
lem for Convair 990’s and other aircraft _ is the inherent toughness of parts made of 
having pressurized cabins by designing Dow Corning silicone molding compound. 
auxiliary electrical heaters to be in- 
stalled directly in the air ducts of the 
plane’s air conditioning systems. 


These parts include 21 coil bobbins on 
which resistance wire is wrapped to form 
radiant heater elements and an assortment 
Rated at 15 KW input, 115/200 voits, of 98 washers that secure the bobbins to 
400 cps, 3-phase, the space-saving Janco metal mounts. In actual service, the sili- 
heaters are capable of heating 90 pounds cone molding compound parts are exposed 
.  . . . | t9 oven-like temperatures that would 
“wilt” most plastics and are unaffected by 
rapid temperature cycling that would 
crack many conventional materials 








Step 2. Components to be encapsulated are Step 3. Parts release quickly and cleanly 
placed in the mold and the material is from the flexible Silastic RTV multiple 
poured over them. After the encapsulant cavity form. The form is clean — ready 
sets up, parts are ready for removal. for next use. (Comt. Pg. 2) 

According to Janco’s materials control 
engineers, the silicone molding compound 
was specified because (1) this material has 
superior physical and electrical properties 
at —67 to 500°F, (2) is easy to mold into 
complex shapes designed for strength and 
light weight, and (3) the silicone parts are 
completely odorless and give ofi no offen- 
sive vapors despite high operating temper- 
atures. Janco molds the parts into finished 
shapes in a transfer molding machine, post 
cures them up through 500°F. (Cons. Pg. 2) 
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| BUILT TO LAST... AND SELL 


| 
d 


A current confirmation of the old adage 
that “a quality product will always sell” 
is the Scout all-purpose vehicle manu- 
factured by International Harvester 
Company. Though the company origin- 
ally planned to produce only 18,000 
units the first year, it topped that mark 
in July, may turn out as many as 40,000 
the first year. 


Why is the Scout scoring such a smashing 
sales success? One answer is its versatility. 
But another just as important success stim- 
ulant is the dependable performance 
designed into this vehicle by IH engineers. 
Take the front and rear crankshaft oil 
seals, for example. In the Scout, they’re 
made of Silastic®, the heat resistant sili- 
cone rubber developed by Dow Corning. 


Why Silastic? Because Silastic stays 
rubbery — maintains a positive tight seal 
capable of taking a beating even when the 
“heat’s on”. And it's really “on” when oil 
temperatures can reach 270-280 F as they 


may do in the Scout's 4-cylinder Comanche | 


engine. A truly imaginative piece of design 
engineering, the Comanche is basically the 
right bank from the 304 cu. in. displace- 
ment engine of International Harvester’s 
Since Silastic oil seals, 
Rubber Co., Sandusky, 


small V-8 series. 
made by Yale 


Michigan, passed all high temperature per- | do for you, circle.......... 


formance tests and are standard equip- 
ment in the small series V-8’s, why change? 


By the way, these small series V-8 engines 
power International Harvester trucks at 
GVW up to 41,000 pounds. 


Just as Silastic met the material require- 
ments of this design, it can meet your 
needs for rubber parts to operate at 
extreme high and low temperatures. For 
full information, circle No. 243 





MOLDING COMPOUNDS ow.) 
Dow Corning recently established a special 
facility to render engineering service to 
fabricators and end users of silicone mold- 
ing compounds. The staff at this facility 
will gladly assist you in getting the most 
value from thermosetting silicone com- 
pounds. For information about this service 
and silicone compounds, circle . . No. 241 





INSTANT MOLDS (ow. 

The moldmaking material Shallcross pre- 
viously employed required a 300F cure, 
distorted on aging and cost substantially 


more. In contrast, Shallcross engineers 
found Silastic RTV molds are easier to 
handle . . . have a 400% longer service 
life . . . don’t distort, shrink or alter their 


shape during storage . . . give finer detail. 
For information on what Silastic RTV can 
No. 242 





Announce materials 
engineering conference 


Further evidence of the growing recog- 
nition for the importance of materials 
engineering is found in the announce- 
ment that the American Institute of 
Chemical Engineers will sponsor a day- 
long materials engineering program 
during its 1961 annual meeting, 
Scheduled for December 7 in the Com- 
modore Hotel, New York City, the 
conference wil! be open to all interested 
persons, AIChE members and non- 
members alike. 


Chairman for the AIChE Materials En- 
gineering program is E.G. Bobalek, Pro- 
fessor of Chemical Engineering at Case 
Institute of Technology. Dr. Bobalek 
has announced the morning session will 
feature a panel discussion with the 
theme “Materials Engineering, the 
Modern Concept and Present Day Prac- 
tice”. Members of the panel are H. R. 
Clauser, Editor, MATERIALS in Design 
Engineering; S. W. Herwald, Vice Pres- 
ident, Westinghouse Electric Corpora- 
tion; G. A. Hochwalt, Vice President, 
Monsanto Chemical Company; and L. 
H. Van Vlack, Professor of Materials 
Engineering, University of Michiyan. 
The afternoon session of the program 
will be devoted to the presentation of 
papers by leading aerospace authorities 
and others in the materials field. 


If you’re interested in materials or 
materials engineering, and expect to be 
in the New York City area at the time 
of this pace-setting conference, why 
not plan to attend? 


AIChE Materials 
Engineering Conference 


The event: 


The date: December 7, 1961 
The place: Commodore Hotel 
The time: 9-11 a.m., 2-5 p.m. 


For complete information about the 
conference, including abstracts of all 
papers and names of all scheduled 
speakers, circle No. 244 
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Space Age Silicones are described in new 
brochure containing thirty typical application 
stories. Utilization of silicone compounds, fluids, 
lubricants, protective coatings, rubbers, resins, 
potting materials and sealants are illustrated for 
your consideration. This valuable brochure offers 
solutions to many problems encountered in 
designing space age aircraft and ground sup- 
port equipment. No. 245 





Dow Corning Corporation, Dept. 6922, Midland, Michigan 
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NEW...AND TO THE POINT! 


That, in a phrase, is the UNBRAKO set screw with patented* counterbore knurl—a fastener 
of unparalleled vibrational holding power. 

A direct evolution of the alree dy proven UNBRAKO knurled cup point screw, the new UNBRAKO 
High Torque permits your design ingenuity extraordinary freedom. No need now for the 
redundancy of two set screws because you’re afraid one will work loose. No need to sacrifice 
the adjustability of a set screw for a permanent pin fastening. 

As you see from the illustrations, with the counterbore knurled cup point, the angle at the 
point of entry is extremely acute. This permits easier and deeper penetration, greater knurl 
contact. The result is a positive locking action before . .. and unparalleled vibrational hold- 
ing power at the recommended seating torque. 

In addition to the counterbore knuri, the new UNBRAKO High Torque offers another advance 
unique among set screws—the Hi-Life Thread. A smoothly radiused thread root not only 
distributes stresses to permit significantly higher tightening torques, but also adds metal to 
this critical area between the root of the thread and the extra-deep UNBRAKO socket. 

Make sure your designs get the reliability they deserve. Specify UNBRAKO—“‘the one that 
won’t work loose.” 

The new UNBRAKO High Torque Set Screw—with counterbore krfiurl and Hi-Life threads— 
comes in sizes #4 through 1 in. Your authorized UNBRAKO distributor has a complete 
supply on hand now. For a copy of our new book!et on UNBRAKO High Torque Set Screws, 
write to Standard Pressed Steel Co., INDUSTRIAi. FASTENER Diviston, SPS, JENKINTOWN 
18, PENNSYLVANIA. 

*No. 2,992,669—patented July 18, 1961 








Smoothly radiused root of Hi-Life thread dis- 
tributes stress concentration at critical poing thus 
making possible Unsraxo’s higher tighfening 
torques. 


where reliability replaces probability 
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| Seals keep lubrication in, 
abrasives out in SCF CAMROL 
lapping machine use 
Sealed scr Series CAMROL bear- 
ings position conditioning rings 
into which work pieces are 


ment. The user lo 
life with leas ateeees dan 
the ball bearings formerly used. 
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engineered electrical produets = — —vwww-> 


SGILE ~ 


precision needle roller bearings 
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prelubricated and | 
sealed bearings 


insure product performance 


Contamination and loss of lubricant cut bearing life drastically. That’s 
why more and more manufacturers are specifying McGill sealed beari 
Integral seais extend bearing life and keep equipment in service even under 


adverse field conditions. 


You can expect full rated life from McGill sealed bearings in applications 
involving exposure to dirt and grit or contaminants which tend to dilute 
the lubneant. They’re also ideal where re-lubrication is impractical or 


difficult. 


McGill sealed GUIDEROL and sealed CAMROL bearings eliminate the need 
for expensive auxiliary seals. Each bearing is complete and they are easy 


and economical to apply. 


Sealed CAMROL bearings are available in:roller diameters up to 4”, with 
or without integral stud. Also available*with extra heavy stud. Sealed 


547 


GUIDEROL bearings are available in shaft sizes from 54”. 

















“Live Center” application 


Motor Tool Manufactur- 
ing Co. reports that the 
sealed GUIDEROL bear- 
ings used in their new 
heavy duty live centers 
will carry heavier radial 
loads for their diameters 
than any bearing they 
know of. They also state 
that performance diffi- 
culties run less than 1% 
in spite of severe operat- 
ing conditions, 





Secled GUIDEROL and Sealed 
CAMROL bearings used by JOHN DEERE 


McGill Sealed GUIDEROL bearings at each 
end of the connecting rods and at the end 
of the swing-arm sickle drive of John Deere 
No. 10 side-m-unted mowers reduce fric- 
tion and assure efficient field operation. 
The sealed GUIDEROL bearings in their 
exposed positions are indicated in the photo 
above at left. The swing-arm sickle drive 
bearing outlasts three bronze bushings in 
the application. Oscillating loads of ap- 
proximately 700 pounds are encountered 
in this position. The connecting rod bear- 
ings are subjected to reciprocating loads 
of 1600 pounds. 

Deere also uses sealed SCYR series CAMROL 
bearings in plunger head guider rollers in 
their 323-W balers. 


ONSULT McGILL EARL 


IN YOUR PRODUCT R and 
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specialized engineering saves time, improves design 


Send for free «> vy of McGill Bearing Catalog No. 62 
LTIROL-GUIDEROL’-CAMROL-CAGEROL 


McGILL MANUFACTURING CO., INC., Bearing Division 


200 N. Lafayette Street, Valparaiso, Indiana 
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Master dataset station governs bdperation of entire 
‘ * . 

liquid polish packaging line. Operator can stop, start, 

speed up or slow down production at will. All parts 





of the Syncro Range lorive system maintain exact synchfonization — 
b. Y ' ’ 
avoiding jams or botylenecks through precise coordination 


. 

















The key components of the Syncro-Range Drive... 





Adjustable Frequency - +. and Standard or 
Power Supply... Syncro-Spede Motors! 


LOUIS ALLIS SYNCRO-RANGE DRIVES 
automate liquid polish lines 


Johnson’s Wax, renowned wax and polish 
producer, uses Syncro-Range Drives 
for exact control of process lines 


Controlling speed of the precise, mass-production lines for their new, highly successful 
liquid shoe polish was the task Louis Allis engineers had to solve for Johnson’s Wax. 
The problem was to time the flow of plastic bottles, liquid polish, wool daubers, 
and caps into the packaging lines at precisely equal rates. Flow rate must be adjustable 
so the lines can be slowed down or speeded up. And the entire packaging operation 
must be controllable from a single master control. The Louis Allis Syncro-Range 
Drive solved the problem. 
Syncro-Range Drives provide synchronized speed of any number of motors from a single 
control. It is a “packaged system” comprising an adjustable-frequency power supply 
operating on 3 phase, 60 cycle power input... a group of Syncro-Spede® 
motors which maintain exact synchronism regardless of varying load . . . and a 
control which permits the speed of the entire group of motors to be simply adjusted 
without losing synchronization. On applications for which exact synchronism is not 
required, standard squirrel-cage motors can be supplied. 
You can readily see the advantages of the Syncro-Range Drive in systems or 
processes which require synchronized movement: multiple conveyors which feed 
consecutively; transfer lines; process lines; assembly lines requiring coordinated arrival 
of components; printing where one press feeds another; synthetic fibre spinning, 
drawing, or twisting; metal runout tables; and many other similar continuous-process 
machines which require the application of power at a number of points on the machine. 
The Syncro-Range Drive is available with a choice of drive sizes to efficiently control 
from 2 to 200 (or more!) standard or Syncro-Spede motors of the same or different 
horsepower ratings. The Syncro-Spede motor is an A-C synchronous induction motor 
without slip rings or D-C excitation. It requires no more upkeep than a standard, 
squirrel-cage motor and can be supplied in open drip-proof, enclosed, or explosion- 
proof enclosures with mechanical modifications to match your requirements. 
A sophisticated selection of control features are available in the system, including 
motor starters, rain line circuit breaker or fusible disconnect switch, speed adjustment, 
speed indicator, remote control, and automatic control governed by temperature, 
pressure, or flow sensing devices. Controls can provide speed regulation accurate to 
0.1% with 0% relative speed difference between motors! 
Investigate the application of the Syncro-Range Drive system to your process. A 
trained Louis Allis motor application engineer is always available. You can reach 
him at your local Louis Allis District Office, or by writing direct to The Louis Allis 
Company, 459 East Stewart Street, Milwaukee 1, Wisconsin. 











MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 


LOUIS ALLIS 
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TEC 


HANDY ALLOY DATA SHEET © oi 


HANDY 4&4 HARMAN ENGINEERING DEPARTMENT 
82 FULTON STREET, NEW YORK 38, N.Y. 


...How to choose between a soft solder and a brazing alloy 


Handy & Harman provides two alloys that fit between 
“something stronger than the average soft solder but 
not as strong as a silver-brazing alloy.” They are named 
TEC and TEC-Z and their flow points are intermediate 
between soft solders and silver-brazing alloys. Joints 
made by these alloys are strong in straight tension or 
shear. For instance, butt joints of cold-worked copper 
can be made having a tensile strength of about 25,000 psi. 
This is approximately 10,000 psi. more than can be ob- 
tained with tin-lead soft solders. TEC joints retain their 
strength at elevated temperatures much better than the 
tin-lead soft solders. As shown in the table below, the 
strength of the solder itself at 425° F is about the same 


as a 50% tin—50% lead sclder at room temperature in 
short-time tensile tests. 

Applications —One example is a thermostatic bellows 
where the operating temperature is too high for soft 
solders (tin-lead), yet requires a joining medium which 
will not anneal the bellows. Another use is gun parts 
which require joint strength at higher than soft-solder 
operating temperatures plus corrosion resistance to solu- 
tions used in cieaning and blackening. Also for 

bulb bases operating at approximately 350°-500° 
Automotive applications and heat exchangers. TEC con- 
forms to Government Specifications Mil-S-19234 (Nord); 
both TEC and TEC-Z are available in sheet, wire, pow- 
der, and preforms to specifications. 


The information and data on this page are available in our Handy Alloy Data Sheet. Ask for “TEC.” Handy & Harman, 


850 Third Ave., New York 22, N. Y. 


Your No.1 Source of Supply and Authority on Brazing Alloys 


HANDY & 


Offices: 850 Third Ave., New York 22, N. Y. 
Offices and Plants: Bridgeport, Conn. - Geek ws * Dallas, Texas + Detroit, Mich. + Los Angeles, Calif. + New York, N.Y. 
Providence, R.1.,+ Montreal, Canada + Toronto, Canada 
DISTRIBUTORS IN PRINCIPAL CITIES 
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For YOUR File. . . New i | 
as ¥ 7 


ew Industrial Retaining Ring Catalog, No. 61, 

ns complete information and engineering specifica- 

IRR Internal and External Retaining Rings—both 

axial and radial assembly—from sizes .040” to 4.125”. 

t also has information of the exclusive, time-saving, IRR 

“PRE-STACKED” Axial Assembly Rings as well as informa- 
tion on IRR Pliers and Accessories. 


The Industrial Retaining Ring Catalog is easy to work with 
and from. It will greatly assist in design, purchasing and 


production. 
F Originators of modern retaining ring dispensing 


INDUSTRIAL RETAINING RING COMPANY 
57 Cordier Street, Irvington 11, New Jersey 


INDUSTRIAL RETAINING RING COMPANY 
Use for 57 Cordier Street, Irvington 11, N. J. 


FREE Samples Please, send me samples of Industrial Retaining Rings and 


and Catalog 


October 12, 1961 


the new IRR Catalog No. 61-M. 








Company DEPARTMENT..OF..TECHNOLOGY. 


Street BUFFALO AND ERIE COUNTY PUBLIC LIBRARY 
ree 
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For less difficult applications, the consistent quality, 
predictable performance and reliability of Barden 
Precision ball bearings can cut your assembly time, 
rejection rates and teardown costs. 


If your product needs bearings with close mounting 
tolerances, high geometrical accuracy, low torque or 
if it operates at high speeds or high 
specify Barden Precision. 


low vibration ... 
temperatures... 


For gear trains: Barden standard low torque bearings with 
closely controlled radial play and low eccentricity assure minimum 
backlash. Precision flanges provide accurate positioning surfaces 
and permit through-boring, eliminating the need for housing 
shoulders and reducing manufacturing and assembly costs. Sizes 
from .1562” to .8750” O.D. 








For power tools, sircraft and missile accessories, and other high 
speed applications: Barden “T” retainer bearings with high load 
capacity and long, trouble-free life. Double shielded, grease lub- 
ricated “T” retainer bearings have operated more than 6,000 hours 
at 80,000 RPM. Sizes from .5000” to 3.3465” O.D. 


© et 


and other torque-sensitive devices: 











For synchros: Volume produced precision bearings with 
extra-large outer rings designed to serve as end caps, 
thereby reducing synchro complexity and cost and increas- 
ing air gap accuracy. Barden-developed synchro bearings 
have closely controlled radial play and minimum eccentricity 
to meet tight air gap specifications. Sizes from .3750” to 
2.0000” O.D. 


For gyro gimbals 
Sarden “W” retainer reduces torque peaks and eliminates 
retainer lock. “W”" retainer bearings save one gyro manufac- 
turer $100 per unit by reducing costly teardown. Sizes from 
.1562” to .6250” O.D. Also other standard and special design 
gimbal bearings, including the Barden Dynamic Bearing 
with near-zero torque. 





For gyro rotors: Barden speciai design end-bell bearings to in- 
crease accuracy and reduce assembly cost of miniature gyros. 
Bearings become part of spin mass and serve as end caps for 
wheel assembly, reducing mating part errors and improving square- 
ness, concentricity and overall accuracy. Sizes from .615” to 
1.016” 0.D. Also other standard and special types including in- 
ertial gyro bearings with 20-microinch tolerances. 








For memory drums, nigh precision spindles and other low run- 
out applications: Barden ex pairs with extremely low eccen- 
tricity and non-repetitive runout. Matched pairs with accurately 
controlled preload provide high load capacity, smoothness and 
long life along with radial and axial rigidity. Sizes from .3125” to 
3.3465” 0.D., deep grocve or angular contact. 





BARDEN PRECISION BALL BEARINGS 


Major manufacturers of instruments, mechanical 
components, computers, spindles and aircraft acces- 
sories regularly specify Barden Precision ball bear- 
ings for high performance mechanisms. 





for reliability... specify 


To specify Barden Precision ball bearings —proto- 
type, pilot run or large volume production —ask for 
a Barden sales engineer to give you on-the-spot 
assistance, or write for Catalog C-3. 


BARDEN <p PRECISION BALL BEARINGS 
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THE BARDEN CORPORATION, 20 8 Park Ave., Danbury, Conn. - Pioneer 3-9201 
Western Office: 3650 Wiishire Bivd., Los Angeles 5, Calif. - OUnkirk 5-0O0G4 
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Nowl.. 


SQUARE D PRECISION SNAPSWITCH 
AVAILABLE WITH 2 POLES! 


Same size and mounting 
as single-pole switch 


Here’s a precision snap switch which combines 
2-pole versatility with high electrical ratings— 
and takes no more space than a single-pole 
switch! 

The new switch is available either single- 
throw (2 normally open or 2 normally closed) 
or double-throw, and like the single-pole switch, 
it features: double-break contacts—large screw- 
type terminals—strong melamine case—aimpli- 
fied mounting...a design which assures reliabil- 
ity, precise repeat accuracy and long mechan- 
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Write for details. Square D Company, Dept. SA 
4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 





wherever electricity is distributed and controlled 
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Scans Associates solved this problem wit 1 


‘Pew ray ag, gt ae 


a Racine Hydraulic System 


“It would take an Act of Congress to make us use any  % 
n G. 


ment oncept Racine compo- 
nents for our porosity testing machines,” says Mr. Verno: 


Pp 
Converse, President of Scans 


Associates, Livonia, Michigan. The machine — which makes 4 different leakage tests | 
on transmission cases in a 20-second cycle — must check porosity to % inch of water 
pressure. The machine hydraulically clamps the part firmly in place and Fag sen plugs - 


all openings. Air pressure and vacuum are alternately applied inside 


changes in pressure are ee ace measured. The slightest hydraulic vibration would — 
is 


distort the readings. “ demands hydraulic equipment that is both extremely sen- 


sitive and steady,” states Mr. Converse. “Racine has always met both requirements per- | 





fectly.” The Racine system in this application consists of a Model S variable volume 
pump, a self-contained 30-gallon reservoir, a 5HP motor and 3 Racine valves (one of 
them for pressure reduction). 

If your application demands sensitivity and precision in hydraulic control, a compact 
Racine system can meet your requirements. 


NAM TITLE 
GUFFALO AND Rie COUNTY PUBLIC LisRAaRY————————_ 


ADORESS 


cIiTY @ ZONE 
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GRAPHITAR 


(CARBON-GRAPHITE) 


FOR PERFORMANCE 


Superior performance and unusually long service life, even in tough applications, is practically second 
nature to parts made of GRAPHITAR. That’s because they combine GRAPHITAR’s chemical 
stability, heat resistance, low coefficient of friction, adaptability to self-lubrication, mechanical 


Self-aligning seals of 
GRAPHITAR are em- 
ployed in rotary pressure 
joints handling steam, 
water, hot oil, trichlor- 


ethylene, powdered talc and a . 


variety of chemicals. 


strength, hardness and light weight. An everyday application of GRAPH- 
ITAR that illustrates well its versatility and remarkable performance can 
be found in the face-type valves employed in bulk station gasoline meters. 


These valves incorporate GRAPHITAR seats. 


Here, GRAPHITAR’s corrosion resistance, chemical inertness and resis- 
tance to expansion or contraction under rapid temperature changes, allow 
the valves to provide a leak-tight seal with excellent wear characteristics. 
These same characteristics are neces- 
sary for good performance wherever 
steam, gas and chemicals must be han- 
died under the most adverse conditions. 
Perhaps your product can benefit from 
the top performance of GRAPHITAR, 
a unique and versatile engineering 


material. 
R-302-1 





THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 7, MICHIGAN 
(wy GRAPHITAR® carson-crapuite © GRAMIX® powner meTaurcy © MEXICAN® crapnire propucts © USG® srusnes 
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The basic Groov-Pin and 
most widely used. Has three 
full length grooves tapering 
from maximum diameter at 
one end to nominal diam 
eter at the other. 









locating pins, stop pins, 
hinge pins. 


the one right 


SOLID PIN 
for the job 


Grooves cover only one haif 
of pin length. Used where 
holding power is not criti 
cal. Speeds assembly be 
cause ungrooved portion 
acts as a pilot. 










.. (the solid Groov-Pin is still the safest, 
surest way to pin two parts together) 


You put Gott De tate tt Oe ee 
home. seated it stays there...no 
what the condition of shock or 





Recommended for severe 
shock and vibration applica 
tions, its full length paraliel 
grooves give it great hold 
ing power. Type 3H is es 
sentially the same, but has 
pilots on both ends suiting 
it for hopper feeds. 








Available in low carbon steel or other ma- 


Similar to Type Two, but 








UNSEATED 























and replacement. Type Five 
is also well suited for hinge 
pin applications. 
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Same as Type Two, but with 
annular grooves on un- 
grooved end for spring an- 
chor or retaining ring. Type 
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Here’s 
Take-Your-Choice 
Versatility 


with the Multi-option Fenwal 
536 Temperature Controller 


Another 
example of how 
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CONTROLS TEMPERATURE... PRECISELY 
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It’s so precise and yet so easily adaptablz to an almost 
endless variety of temperature contrc! applications, you 
become all but convinced that the transistorized Model 
586 was engineered with only your needs in mind! 

From its multi-option printed circuit board to its 
numerous interchangeable components, the Model 536 
Temperature Controller spells versatility. ON/OFF or 
proportioning control . . . dial for set point adjustment 
mounted externally or internally . . . expanded scales for 
precise temperature adjustment — the 536 offers ail 
these advantages! Five standard temperature ranges 
from —50 to +600°F . . . separate potentiometer with 
graduated dial and knob for remote temperature adjust- 
ment .. . capacity of 10 amp/110 VAC and 5 amp/230 
VAC ... these choices are also available to you. And 
you pay only for the options you need! 

The 586 is sensitive to within 0.1F°. And if you wish 
to build a multi-point control and indication system — 
either gradually or all at one given time — you simply 
combine the Fenwal -Model 580 Temperature Indicator 
with as many 536 Controllers as you require. Thermis- 
tor sensors enable fast response and ordinary copper 
lead wire may be used for connections. Removable in- 
terior of the Model 536 allows easy, safe installation and 
the instruments are smartly styled to perfectly comple- 
ment modern industrial machines and interiors. 

Find out more about how the precise Model 536 
Temperature Controller can be adapted to your exact 
needs by writing to FENWAL INCORPORATED, 1910 
Pleasant St., Ashland, Mass. Request Bulletin MC-195. 




















t@tal retaining ” ideas 


to help you cut costs— improve product design and performa 


SINGLE TURN RINGS 
—for economy—light weight 
Internal or external rings provide 
positive positioning or retaining 
for light thrust applications. 


LT STS TCT Ata ee 
ee —— 
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the unique 360° full-circle ring offers design 

variations that open unlimited opportunities for new and 
improved designs. Available in a variety of materials 
and finishes from .375” to 48” diameter. 





DOUBLE TURN RINGS 

y—extra heavy duty 
Available in varied thicknesses—3 
standard series to choose from 
including the NAS 669/670 “deep 
groove” series. 





| MULTI-TURN RINGS 
ity—spacers 


—extra heavy du 

Can be coiled to any diameter, any 
number of turns for heavy loading 
or as spacers. 


SELF-LOCKING RINGS 
—one piece—positive locking 
Locking action keeps ring in groove 
under high rotational speed, vibra- 
tion, impact loading. 








RESILIENT RINGS—aliow 
large tolerances — end play take-up 
Eliminate need for separate 


BALANCED RINGS 
—for critical balance operations 
Minimize dynamic balancing prob- 


GROOVE GUARD RINGS 
—reinforce ring groove 
Single turn, high tensile strength 


REMOVAL NOTCHES 
—variety of end conditions available 
Rings can be supplied with removal 


springs and washers—available in | lems on shafts with statically bal- | rings greatly strengthen groove. notches, slots, tabs, or hooks — 
round, square, bevelled or tapered 








/ waved or dished designs. anced rings — make ideal oil 
slingers. mrt edges. 
| LSS RP Lint trondtend 
Se A We Ss 
Specia! 
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Spirolox Rings have no lugs or projections — uniform wall allows 
installation with minimum clearance — no special tools are 
needed for installation or removal. Prototypes require no 

special tooling or set-up charges. Spirolox lends itself to deep 
groove design to withstand greatly increased thrust load. 
Covered by Government Specifications MIL-R-27426 for 
usage under Government contracts. Ramco engineers will be 
glad to work with you on the soluticn of difficult problems. 














or —you may find the answer in 


the improved die-formed retaining ring 





Copyright 1961 Ramsey Corporation 990 


this FREE engineering 

| the complete tOtal 2 story! 
f Contains full descriptions of Spirolox and Circolox 
| Rings with complete design information 


manual brings you 






ae ne by and specifications. Write TODAY! 


RAMSEY CORPORATION °°°°%°” % Monpee" fame Mookiritee ine 
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MOTORS 


special application 





if special application FHP motors are on your mind... 
write for RaM’s new Bulletin 445 


This informative bulletin illustrates 
and describes in detail Robbins & 
Myers broad new line of Special Ap- 
plication FHP Motors. 
You may select from four frame 
sizes, sixteen ratings from 1/100 
through 1/3 HP, three different pole constructions, three 
Standard mounting arrangements and four electrical 
types. 

Simple, compact and quiet, these motors offer built-in 
benefits for your customers, as well as design flexibility 
for you, where silent operation, limited mounting space 
and minimum attention are factors. ‘ 

Also, should your requirements be so special that a 
custom designed motor is indicated, our expert applica- 
tion engineers, using the most modern electronic com- 
puters, can promptly select the optimum design for your 
special requirements. Write today for your copy of 
R&M’s new bulletin 445-MD 


round body 
without resilient rings 


round body’ ' 
with resilient rings 


2 





ratings from 1/100 to 1/3 horsepower 


resilient base mounting 





rigid base mounting 


ROBBINS & MYERS, INC., Springtieia, Onio 


Fractional and Integral HP Electric Motors * Electric Hoists and Overhead Traveling Cranes * Moynog Industrial Pumps 
Propeliair, Industrial Fans * R & M-Hunter Fans ancl Electric Heat * Trade-Wind Range Hoods and Ventilotors 


Subsidiary companies at: Memphis, Tean., Pico Rivera, Colif., Bronttord, Oaterio, 
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SPECIAL COUPLING was designed by Lord 
for use with gear in diesel engine acces- 
sory drive. It protects gears from dam 
age and wear by isolating 8° torsional 
inputs with 98% efficiency. Torque rating 
is 16,500 in.-lbs. at 850 rpm. % 


DESIGN FOR SMOOTH POWER FLO 


with custom-engineered 
Lord Flexible Couplings 


"Torsionally resilient couplings offer important operating advantages 
for many power transmission applications. Here’s what Lord can 
give you in a special flexible coupling: 

Custom design. Couplings can be designed to meet any specific 
requirements. They can incorporate any degree of flexibility in one 
or more modes. Elastomers can be specially compounded to resist 

} extreme temperature and oil environments. 
























Lord Flexible Couplings accommodate 
all types of misalignment: 


— = angular 


== parallel 
f dP —I#3} axial 


. . and isolate torsional vibration and shock: 



























Smooth power flow. Lord Couplings provide constant speed trans- 
mission of power with no backlash. Torsional disturbances are 
efficiently isolated. Varying degrees of misalignment—~angular, 
parallel, axial—can be accommodated simultaneously. 
Reliability. Simplified design—no gears, seals, bearings or metal-to- Me 
metal contact—assures long service life. Resilience protects driven bet 
equipment from damaging inputs and extreme overloads. 
Special features. Torque capacities from inch-ounces to foot-tons. 
Permanently quiet operation. Attenuation of shaft-borne noise. No F 
lubrication or maintenance. Minimum size for given horsepower. sob 
Optional fail-safe protection. 
i | 
Package assembly. All these features can be incorporated in a special FIELD ENGINEERING OFFICES ™ 
i coupling designed by capable, experienced engineers. Your cusiom Guna mene | - nn me 
couplings will arrive precision produced, fully tested, ready to do Se oe eee Porsmen, 8 .. Otewred 34589 We 
| your job. DAYTON, OHIO - BAidwin 4-035) PHILADELPHIA, PA. . /Ennypecker 5-3559 
qt DETROIT, MICH. . ELgin 7-2150 SAN FRANCISCO, CA... EXpreok 7-6280 anc 
| Get more details from your nearest Lord Field Engineering Office Ny aiidiadiadcices 
or the Home Office, Erie, Pa. LORD MANUFACTURING COMPANY - ERIE, PA. rep 
f 
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Design with POLYPROPYLENE for chemical resistance 


Moided parts of MOPLEN polypropylene are being used for industrial, laboratory and hospital equipment 
because of the material's chemical inertness and other outstanding properties. Its heat distortion point is 
exceptionally high: not only can it be exposed to boiling water, it can actually be autoclaved for sterilization. 
B@ MOPLEN has excellent resistance to acid, alkaline and saline solutions. It is unaffected by almost all organic 
solvents at room temperature and will not absorb oils. The resin is easy to mold; parts are colorful, light in 
weight, scratch resistant, practically unbreakable. [§ MOP LEN, the first inexpensive high - performance 
thermopiastic and an original development of Montecatini, is now produced by Novamont in West Virginia. 
We have the experience to help you adapt this modern material to your product designs. Technical literature 
and on-the-spot service are available to you through Chemore Corporation, Novamont's and Montecatini's 
representative in the U.S.—100 East 42nd Street, New York 17, N.Y., YU 6-7575. 
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Fractional 
Horsepower 
Motors 





Lamb Thinking on 
Universal Motors for a 


unique actuator application 


Here’s what Lamb Electric 
designed into these motors: 


In order to obtain the required speed 
and torques and retain the most 
economical and smallest package, 
a combination worm and spur gear 
reduction was used. Also, because 
of the peculiar space limitations in 
the application, special design con- 
siderations had to be given to the 
gear ratios and mechanical layout 
of the package. 

In the initial stages of the design a 
motor was provided which met the 
specified speed and torque require- 
ments, however it was soon discov- 
ered that this design overheated 
rapidly. Analysis of the first proto- 
type tests showed that the load cycle 
had a particularly high torque peak 
for a very short duration. The 
motor was designed to supply this 
amount of torque near its stalled 
speed. It was found that by taking 
advantage of the accelerating rate 
and starting torque of a universal 


motor, the motor accelerated quickly . 


enough to provide sufficient inertial 
energy to complete the duty cycle. 
This enabled the engineers to re- 
design for a lower peak horsepower 
output and obtain reasonable oper- 
ating temperatures, thus producing 
the minimum size package consist- 
ent with the torque and tempera- 
ture requirements. 

The application was such that se- 
vere shock loading was encountered 
at a certain point in the duty cycle. 
In order to make mechanical con- 
struction that would withstand this 
service, ductile iron castings were 
furnished and special consideration 
had to be given to the overhung 
moment of the motor-gear unit to 
insure against damage due to vibra- 
tion. Special bearings had to be 
used in this service because Brin- 
nelling would occur on normal ball 
bearings under the severe service 
encountered. Lubrication is gener- 
ally a problem under this shoz? duty 
cycle, therefore, special considera- 
tion had to be given to insure that 
the lubricant protected the wearing 
surfaces at all times. 








This is just a short example of Lamb at 

work ... if you have a motor problem, let 
us help you ywith it. This is our business. 
Write: Lamb Electric, Kent, hio, and 


we'll have a Lamb District Engineer call 
on you to open preliminary discussion of 
your problem. 











1.S. 15028 





Sees enae 









LS. 14926 


New Lamb motors represent advancements 
in small universal motor design 


New design combines high quality and long life with 
relatively low manufacturing costs 


Initially, the I.S. 15028 and com- 
panion motor IS. 14926 were 
designed for powering rug agita- 
tors on a well-known line of canis- 
ter-type vacuum cleaners. Now, 
many future appliance applica- 
tions have been visualized. The 
range of ratings possible with this 
design (as high as 1/10 H.P. at 
12000 RPM or % H.P. at 15000 
RPM) makes this motor ideally 
suited for many motor powered 
domestic applications. 


Some of the novel features of this 
motor project were: 

The housing is a one-piece simple 
phenolic molding. It is designed in 
a half shell form in such a way 
that the motor bearings and other 
components can be held in accu- 
rate relationship with an unma- 
chined housing. 

The half shell housing of the 
motor is designed to mate with a 
corresponding opening on the cus- 
tomer’s device to complete the 
motor enclosure. When a free 
standing motor is desired, this 
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upper enclosuré can be a simple 
stamping. 


The I.S. 15028 motor was designed 
with a sleeve and a ball bearing. 
However, on other versions of this 
motor, either sleeve or ball bear- 
ings or a combination can be used 
at only a low tooling expense 
through use of easily interchanged 
inserts in the housing mold cavity. 


The sleeve bearing as used in this 
design takes full advantage of the 
economics possible with the half 
shell motor design. The full-spher- 
ical shaped self-aligning type of 
sintered bearing is mounted di- 
rectly in a semi-spherical recess in 
the housing. A spring clip presses 
against the top of the bearing to 
secure it in place while at the same 
time permitting self-alignment 
movement. Life-time lubrication 
is provided by an oil soaked felt 
strip located beneath the bearing. 
There are other features worth 
noting in this unique design prob- 
lem. For further particulars, write 
to Lamb Electric Co., Kent, Ohio. 
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Cleveland’s Master worm principle 
enables exact mating: of any 
replacement worm origear... 


These original Master Worms —our “common 


denominator” of quality—as well as all hobs for each 
size and ratio of Cleveland worm gearing are individually 
produced in our tool room to extremely close tolerances. 
Furthermore, each hob 9 is painstakingly checked 
against the master worm —as are all Cleveland production 
worms and gears. 

It’s never necessary to replace Cleveland worms and 
gears in sets. Because, each Cleveland production worm or 
gear is a duplicate of each other. 

A new gear will always’ mate exactly with an old worm 
and vice versa. Cleveland’s Master Worms are never de- 
stroyed but kept in perpetual stock — always available at 
amoment’s notice. So, you’re guaranteed perfectly fitting 
worms or gears for service and maintenance requirements. 

Get the complete story from your Cleveland Repre- 
sentative, today. Or, write us direct for free Bulletin No. 
405—it gives full engineering information. 


Cleveland Worm & Gear Division 
Eaton Manufacturing Company 
3249 East 80th Street « Cleveland 4, Ohio & 

® 





CLEVELAND 


Speed reductre- 
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The Westinghouse BF Relay is helping the auto- feet. Another eliminated one of three panels. The 
motive industry solve its floor space problem. Westinghouse BF Relay is a new concept in relay 
One automotive customer was able to reduce the design tailored to space-saving needs of automa- 
length of a single control panel from 36 feet to 22 tion. As many as four BF Relays fit in the space of 
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cne old style relay. Besides being small, per- sales engineer or write: Westinghouse Electric 
formance excels other machine tool relays. Learn Corporation, Standard Control Divi- 
how it can help you gain valuable floor space for sion, Beaver, Pennsylvania. You can 
more productive uses. Contact your Westinghouse be sure... if it’s Westinghouse 
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Automotive 
industry saving 
thousands of 
dollars in floor 
space with the 
new Westinghouse 
BF Relay 
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Westinghouse BF Relays control six 
transfer lines built for the automotive 
industry by F. Joseph Lamb Co., Detroit. 
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ROTARY SERVO 
VALVE 


gel tel 8) - 
GENERATOR ORBITROL 


Char-Lynn POWER STEERING 


Now available for all Types of Vehicles 
3 Basic Controls « 30 Standard Models 


TORQUE GENERATOR is used to furnish 
POWERED OPERATION or TORQUE AM- 
PLIFICATION to mechanical steering systems. 

This remarkable steering control contains both 
a Servo Valve and Orbit Motor which delivers up 
to 1,100 in. Ibs. of torque output at 1,000 PSI sys- 
tem pressure. Manual effort at the steering wheel 
is approximately 30 in. Ibs. 

Direct thru linkage within the unit provides 
means for manual steering of the vehicle during 
“engine off” or emergency conditions. 


ROTARY SERVO VALVE is a remote control for 
steering systems where it is desirable to actuate 
the linkage by a hydraulic cylinder. Pressure 
feed-back provides “load feel” at the input shaft 
proportional to operating pressure. Also contains 
direct thru linkage for manual steering. 

Although designed primarily for power steering 
systems, this versatile valve has unlimited use in 
other applications requiring remote servo control. 


The all new ORBITROL is a completely integrated 
fluid steering control that eliminates any mechan- 
ical linkage to the axle. The ORBITROL provides 
remote rotary servo control with sensory direction 
and delivery measurement within the same unit. 

The hydraulic motor section of the Orbitrol 
functions as a metering device during normal 
power steering operation and reverts automatic- 
ally why rotary hand-pump for emergency manual 
control. 


For complete information write: 


Char-Lynn Co., Dept. P-3 
2843 26th Avenue South 
Minneapolis 6, Minnesota 
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accurate 


TO MATCH THE QUALITY OF YOUR PRODUCTS 


The quality of many a product is complemented by 
quality instrumentation. That is why many new 
machines come equipped with American Thermometers, 
Ashcroft Pressure Gauges, and American Temperature 
and Pressure Regulators. 

We produce these temperature and pressure indicat- 
ing and regulating devices in great variety for applica- 
tion by original equipment manufacturers. The reliable 
service these instruments give is also appreciated wher- 
ever industry must measure and regulate process tem- 
peratures and pressures. 

Complete specifications available on request. Mail 
the coupon for catalogs. 













AMERICAN 
TEMPERATURE 
AND PRESSURE 
REGULATORS 





Fastest response is provided by these American Regulators 
because: 1) the stem can’t bind and retard valve action; 
2) a bellows seals off the stem and makes practical a non- 
leaking pcckless valve. They are self-opexated — need no 
outside power to control temperatures and pressures. Maxi- 
mum use is made of stainless steel and bronze. Regulator 
sizes: For temperature—2” to 4”. For pressure—4” to 2”. 
Operational ranges: temperatures as low as —15°F. to 
50°F.; as high as 240°F. to 340°F. Pressure—250 Ib. design. 


MANNING, MAXWELL & MOORE, INC. 

; Gauge and Instrument Division * Stratford, Connecticut 
Canada; Manning, Maxwell & Moore 

of Canada, Ltd., Galt, Ontario 
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AMERICAN 
THERMOMETERS 


Two outstanding: characteristics of these American Bi- 
Metal Thermometers are 1) precision manufacture to 
assure sustained accuracy; 2) the unique Maxivision® dial 
that eliminates parallax errors. Stainless steel construction 
safeguards against corrosion. Hermetically-sealed models 
meet the severest service conditions. Dial sizes: 2”, 3”, and 
5”. Temperature ranges to suit the application. All types 
of connections. Stems to 24”; wells to fit all lengths. 


ASHCROFT 
PRESSURE 
GAUGES 


These Ashcroft Steel Case Gauges are used on many port- 
able compressors, pumps, and regular pressure lines. They 
are Bourdon-tube-equipped gauges in pressure, vacuum, 
and compound types. Brass movement is of precision de- 
sign. Special heavy-duty movements also available. Pres- 
sures range from 15 psi to 600 psi. Dial sizes: 2”, 242”, 
and 3%”. Pulsation dampeners, gauge savers, needle 
valves, and other accessories available. Make your selec- 
tions to fit the application. Other gauges in the Ashcroft 
line include Duragauge, Maxisafe, pneumatic receiver, re- 
cording, chemical, test gauges, and master reference gauges. 


[——- YOURS FOR MORE INFORMATION-——-+ 


Manning, Maxwell & Moore, Inc. 

East Main Street, Stratford, Connecticut 
Send me the items checked below: 

© American Bi-Metal Thermometer Catalog 155 
O American Thermometer Catalog 100B 

0 Ashcroft Gauge Catalog 300B 

© American Regulator Bulletins 114C and 116 


Name 


TREPARTMENT OF TECHNCLOGY 
BUFLAIT, AND ERIE COUNTY PUBLIC LIBRARY 
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STICKY PROBLEM: 


Molasses Dairy Feeds 
Clog Scale Openings 


Stainless steel interiors of automatic feed weighing 
scales have long provided good service for users of 
Richardson Scales for weighing molasses content 
feeds. But as molasses content increased, so did the 
time and effort required for cleaning. 


Usually twice-a-day cleaning sufficed. But the 
higher the molasses content, the faster the feed ad- 
hered and built up on all platework. Downtime for 
cleaning went even higher. 


Now Richardson Scale Company uses R/M 
“Teflon” sheets wherever molasses feed makes con- 
tact with the scales. Field experience proves that now 
scales never clog, cleaning requires only a moist 
sponge instead of a metal scraper and only 1/10 as 
much time as before. Problem solving is a natural 
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HAPPY SOLUTION: 


R/M Bondable “Teflon”* 
Cuts Cleaning Time 90% 


for “‘Teflon’’ in applications which utilize its 
non-adhesive property and low coefficient of friction. 
Talk to R/M—headquarters for “Tefion” rods, 
sheets, tapes, hose, machined parts, with or without 
bondable surfaces. Write for information or call 
your nearest R/M district office. 


*Registered TM for Du Pont fluorocarbon resins 


PLASTICS 


ey) 


For a copy of this booklet, full of information on R/M’s complete 
line of ‘*Teflon” Products, write Plastic Products Division, 
Raybestos-Manhattan, Inc., Manheim, Pa. 
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R/M CAPABILITY PRODUCES 
VALVE STEM PACKING 
of low volume loss at up to 1150°F 


















Low volume loss is a basic requirement of high-temperature 
valve stem packings. Reliable sealing characteristics are 
assured when valves are packed with R/M No. 325 because 
total volume loss is /ess than 5%. R/M No. 325 high-tempera- 
ture valve stem packing is free of the organic materials that 
make other packings burn out and require much adjustment. 
Contains AAA grade Inconel-wire-inserted asbestos yarns 
braided over a plastic core that will not fuse. R/M No. 325 
offers an extra dividend in that it contains a corrosion- 
resistant inhibitor that protects against valve stem pitting 
after valves are hydrostatically tested and stored. 

There are R/M valve stem packings for your every department, 
each offering superior advantages. Let us know your require- 
ments and depend on us to meet them. 





PACKINGS 





For complete information on R/M Mechanical Packings and Gasket 
Materials, write for new Catalog P-100. Packing Division, 
Raybestos-Manhattan, Inc., Passaic, N.J. 
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sintered metal, and engineered plastic products 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. « Manheim, Ps. « Paramount, Calif. « No. Charleston, S.C. 
Crawfordeville, ind. « Neenah, Wis. « Peterborough, Ontario, Canada 


R/M CX MOLDED V-BELT 
OUTLASTS—AND OUTPERFORMS 
OTHER BELTS 8 tol... 


Use R/M CX Molded V-Belts wherever more flexibility and 
ruggedness with quieter, cooler vibration-free operation are 
required. 


® Fully Molded—Fully Jacketed 

@ No Cut Notches—No Exposed Sides 

@ Holds Shape and Effective Length Without Stretch 

@ Vibration-Free—No Slap, No Hum, No Buzz 

@ No Ply Separation—No Flex-Cracking 

@ Ideal for Small Sheave Diameters, Short Centers, 
High Speeds 


It’s the only notched V-belt of its kind made. Let R/M 
specialists work with you on V-belts, rubber hose, trans- 
mission or conveyor belting, molded or extruded parts. 








Write today for Bulletin M220 and booklet shown: full details on a 
wide variety of industrial rubber products. Manhattan Rubber 
Division, Raybestos-Manhattan, Inc., Passaic, N.J. 
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THE BELLOWS 
AIR MOTOR 


In designing for air operation, the engineer 
can choose the method of valving he prefers— 
and still have all the advantages of integral 
valve and cylinder construction. 


Six different built-in valve arrangements give 
the engineer every latitude in pneumatic 
design. 


If he prefers to use 8-12 volt electrical control 
with its simplified wiring, Bellows has it. If 
he prefers to use 115 volt control and JIC 
standards, Bellows has it. If he requires low 
or high voltage explosion-proof control, Bellows 
has it. Should his design require full pneu- 
matic control, Bellows has it. Or should he 


WRITE FOR THIS BULLETIN TODAY! 


Four-<olor, 20-page bulletin describes 
the complete line of Bellows Air 
Motors. Free on request. Address 
Dept. MD-1061, The Bellows Co., 
Akron 9, Ohio. 
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THE ONLY AIR CYLINDER WITH A CHOICE OF BUILT-IN VALVES 


Bellows - alv 


wy 


5 BORE SIZES 


CHOICE OF 6 TYPES OF 
BUILT-IN VALVES 





wish to control his pneumatic circuits manually 
or through mechanical linkage or cams, 
Bellows has it. 


Unlike conventional air cylinders which require 
separate remote directional and speed control 
valves and dual piping, the Bellows Air Motor 
is a complete power unit with directional valve 
and dual speed control valves built-in as an 
integral part of the unit. Oniy one air connec- 
tion, which can be made with flexible hose, 
is required. 


Integral valve and cylinder construction means 
quick response, more positive response, more 
precise control and more economical operation. 


The Bellows Air Motor is made in five bore 
sizes: 1%”, 1%”, 242”, 3%”, and 4142”, and 
in any stroke length. 


Akron 9, 


air 
Ohio 

DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
Macuine Desicn 
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JM SERIES ENGINEERING DATA 


Contact Rating: 
5 amperes maximum 
500 volt maximum 
250 volt-amp max. with required contact protection.) 


Contact Configuration: 
Each capsule SPDT. Combination of capsules in ; 
enclosure can form DPDT, 3POT, 4PDT. (Al 
Form D.) 


Terminals: 
Plug-in or hook solder; 8, 11, 14, or 20-pin headers. 


Coil Resistance: 
2 to 58,000 ohms. 
More information? 
Write today for free catalogue. 


An unusual combination of advantages found only 
in mercury-wetted relays has led many design engi- 
neers to specify them for tough switching jobs. Here 
are but 3 typical characteristics of our JM series: 


RELIABILITY. Sealed-in-glass mercury contacts are 
renewed with every operation. Won't pit or weld. 
Make or break is positive . . . every time. No bounce, 
no chatter. Signals ranging from a few micro amps 
to 5 amps are switched with singular consistency. 
LONG LIFE, Think in terms of billions of operations 
when considering JM series relays. Proper applica- 
tion, of course, is a requisite. 

SPEED. Operate time is just less than 3 milliseconds 
using 2 watts of power. Release time is about 3.2 
milliseconds. Thus, relays can be driven 100 times 
per second. 


if your project calls for exceptional relay perform- TANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS carmnuventl 
ance, perhaps the answer lies in our JM Mercury- tate ncpca hat: “ 


Wetted contact relay @ POTTER & BRUMFIELD 


BIiVIiSIiON CF AMEBRICAN MACHINE & FOUNDRY COMPANY + PRINCETON, INDIANA 
. IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITEO, GUELPH, ONTARIGC: 
Circle 270 on 1? 























































Who else wants to 
save *100,000 this year? 


How the Revere Technical Advisory Service 
Showed a Metal User the Way to Profit-Protecting 
Economies — and can do the same for you! 





A leading manufacturer—you'd recognize the name immediately—is a heavy 
user of copper and its alloys. It buys sheet, strip, tube, rod—by the hundreds 
of tons. Recently, this company invited the Revere Technical Advisory Service 
to inspect its operations, study its metals needs, analyze its buying 

practices and look into its specifications. The Revere people were actually 
treated as members of the crew at the company’s plants; nothing pertinent was 
kept secret, no knowledge hidden. 


The result? Recommendations all down the line on every phase of copper and copper 
alloy procurement and use—and production savings made possible in every area. 
‘The Revere Technical Advisor actually showed the way to an astc rishing 
potential saving . . . well over $100,000 yearly! 


Naturally, not every company can expect such huge savings. Too many variables 
enter in. But if detailed knowledge of metals, their manufacture and their uses can 
be applied to your product and your production, the Revere Technical Advisors 
are at your service. These are the men who know non-ferrous metals best— 

and many other metals equally well. They are ready to serve you—now. 


You can reach the Revere Technical Advisory Service simply by calling or writing 
the Revere Office nearest you. If you are interested in a cooperative program 

of this kind and in discussing your metals procedures fully—in confidence— 

call Revere today. You will find that you have taken the first step toward 
profit-protecting economies. No obligation, of course. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N. Y. 


Mills Rome, N.Y.; Baltimore, Md; snd Sante ry A Clinton, 1/1; 
Detroit. 


Mich.; Los Angeles 5, Riverside and Newport.’ New 
Bedford and Plymout, Mass.: Brook 
Ft. Calboun, Neb. Sales Offices 


Distributors mae mg 
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BIG PICTURE—100 TIMES ACTUAL SIZE— 


checks 


BCA engineers take a close, “big” look at the configuration 
of inner and outer rings of ball bearings with this contour 
projector. It magnifies profiles up to 100 times actual size— 
makes possible extremely accurate measurements and control 
of all geometric characteristics of raceway rings. 


This contour projector provides essential information for 
BCA research in developing new and modified bearing de- 
signs. It also evaluates the production performance of pre- 
cision tools and machine set-ups by checkiag the profiles of 
production raceway rings against precise design specifications. 
This device is only one of many BCA quality control measures 
that help assure uniformly high ball bearing quality. 


BEARINGS COMPANY 
OF AMERICA 
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ball bearing geometry 


New BCA laboratory facilities also include a variety of spe- 
cially designed testing machines that simulate actual or ea 
aggerated operating conditions. On this equipment, bearings 
are studied under exact operating conditions of the customer’s 
application . . . and tested to exceed his specifications. 


BCA ball bearings for original equipment as well as replace- 
ment use are made in a complete range of types and sizes. 
They serve practically every kind of industry . . . automotive, 
machine tool, construction and agricultural equipment, to 
name a few. For complete information, for experi- 
enced engineering counsel on bearing applications, 
contact: Bearings Company of America, Division of 
Federal-Mogul-Bower Beariags, Inc., Lancaster, Pa. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 


ball 
bearings 
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WHAT'S NEWS IN RUBBER 


In design after design...the big switch is to BUTYL! 


Automotive engineers have discovered 
that Enjay Butyl rubber is one of the 
best ways to improve car performance. 
Now all U.S. cars contain parts made 
from Enjay Butyl... parts such as 
weatherstripping, body mounts, en- 
gine mounts, radiator hose, acceler- 
ator pedals, and many more. Engineers 
specify Enjay Butyl rubber because... 


eButyl resists weathering 

eButyl deadens noise and 
vibration 

eButyl absorbs shock 

*Butyl beats the heat 

*Butyl resists tear, flex 
and abrasion 


Enjay is always ready to help manu- 
facturers build the extra performance 
of Butyl into their cars. For more 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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information, contact Enjay’s 
Detroit Area Office, 17360 West 
Eight Mile Road, Southfield, Mich. 
Phone KEnwood 2-7113. 
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Lead asbestos a pad 


thick 


33,30 or 24 wide flange beam 


Consulting Engineers: Weinberger, Frieman, Leichtman 4 Quinn 
Architects: Sylvan Bien 4 Robert L. Bien 


Machine vibration tamed with feet of LEAD 


Give machinery in motion lead 
asbestos pads to stand upon, and a 
designer may have noise and vibra- 
tion problems quickly under control. 
An example is the air-conditioning 
unit atop the new 35-story skyscraper 
at 576 Lexington Avenue, New York. 
Here lead asbestos pads just one 
inch thick, placed between the 
cooling tower and the building’s 
structura! steel, cushion the wide 
spectrum of noise and vibration 
created by the 205,000-pound unit 
and confine it to the tower. 


This use of lead asbestos also saved 


110 


considerable time and money. Pads 
and supporting columns for the 
tower were positioned while major 
steel work was in progress. It was 
not necessary, as with usual methods, 
to wait until the concrete roof slab 
had been poured. 


—— 


— 


Loox AHEAD Wi 
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If you have a vibration or noise 
problem, perhaps the solution lies 
in one of the many forms of lead. 
We'd be more than pleased to help 
you find it. Just write to: Lead 
Industries Association, 292 Madison 
Ave., New York 17, N.Y. 3978 


——< 





DOT 


NYLON 


PUSH-IN NUT 





Non -corroding 
Electrical insulator 
High pull-out resistance 


Straight legs won't distort 
thin, soft materials 


This versatile fastening device snaps into place under 
finger pressure alone. Its straight legs permit easy 
insertion in square, punched holes while the tapered 
serew hole forces the legs apart when screw is inserted 
and ensures maximum pull-out resistance. Burrs do 
not impede the nut or prevent proper seating. 


Ideal for use in virtually any type of thin-walled 
structure of sheet metal or plastic, the DOT Push-in 
Nut does not chip enamel surfaces, locks tight'y with- 
out distorting the edges of the hole, resists vibration 
and serves as an excellent electrical and thermal 
insulator. 


Suitable for use with 48 or #10 screws... locks in 
holes from .275” to .292" square .. . application thick- 
ness range: .030” to .060’. Spacer type available with 
¥’ dia. head from %" to 1342” length in increments 
of 142”. Other types available in various sizes, round 
or square-headed, from 142" to 4%" thick. 





Engineering details and price information available 
on request. 


CARR FASTENER 
CON PANY 


Division of UNITED-CARR FASTENER CORPORATION 
Cambridge 42, Mass. 


ER 
rs S Offices in: Atlanta, Boston, Chicago, 
y Cleveland, Dallas, Detroit, Xalanazoo, 
Los Angeles, Louisville, New Yori, 
Philadelphia, San Francisco, Seattle, 
% Syracuse 


October 12, 1961 Please direct inquiries to advertiser, mentioning MACHINE DESIGN 





ot 








G.S. makes all types 
of Small Gearing with 
custom precision in pro- 
duction quantities — at 
production prices — for 


Appliances - Electrical Motors - Computers - Missiles - and all critical requirements 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


Have you been penalizing yourself with short-run production — at short- 
run high cost — to get the custom precision you require for an especially 
difficult, especially complex power transmission problem? Then G.S. has 
a lot to offer you. 


Because they know that G.S. does much more than just “make 
Gears,” a long list of leaders in a dozen major industries — and hundreds 
of smaller but mighty important producers of quality units — have for 
many years depended on G.S. ability, G.S. experience and G.S. perform- 
ance to supply all or the major part of their Smal! and Intermediate Gear- 
ing requirements. 

If you need Small or Intermediate Gears of any type, made to meet 
high-precision specs, G.S. can do more for you, too — whether it’s a mat- 
ter of developing better methods of power transmission for new projects, 
or improving performance and costs on old ones. Our engineers are at 
your service — call or write us today. 


contains 23 pictures of Small Gears, plant view, Diametral and Cir- 


SEND FOR G.S. illustrated folder! See where and how we mass- 
gy: manufacture Small Gearing to uniformly fine tolerances. Folder 
cular Pitch Tables. Ask for your copy on company stationery, please! 


FD Yeats of chpecialiging in mall Gearing! 
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SPECIAL PURPOSE PRECISION MOTORS 


For Your Motor Applications that require Low Amplitude of Vi- 
bration, Extra Rigidity, and Special Shaft Extensions. Arranged | 
to operate in Horizontal or Vertical Position, or as you specify. 


Pope P-19000 Series Heavy 
Duty Precision Motors. Straight or 
tapered shafts 


1 to 20 HP — 900 to 3600 RPM 


.000025” (twenty five millionths) 
vibration amplitude 


.000075” (seventy five millionths) 
maximum shaft runout 











Coolant Connection > 











Pope P-2500 Series heavy duty motor- | Pope P-922 super precision double-end 
ized spindles, 1 HP tc 20 HP — 900 to totally enclosed motorized grinding 
3600 RPM, for surface grinding, boring, | head for producing low micro-inch sur- 
and milling. face finishes and accurate parts. 1 to 
» 3 HP. | 
7 & 








Pope P-16121 10 HP motorized, heavy | Pope P-5068-B High Cycle motorized 

duty deep hole (72” long) spindle for ID spindle for grinding and milling up to 

and OD grinding of large workpieces. | 100,000 RPM; water cooled, oil mist 
| lubricated. 


t 
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Pope P-929-ASA —1 to 20 HP—900 to 
3600 RPM motorized spindle for heavy 
duty ball bearing raceway grinding. 
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Pope P-3283 motorized cartridge type 
spindle for vertical or horizontal boring 
mills or turret lathes. 1 to 20 HP — 900 
to 3600 RPM and High Cycle. 





Pope P-6651-B Precision 1 to 3 HP 
motorized angularly adjustable head 
for tool and cutter grinders and special 
machines, such as blade grinders. 





Pope P-19162-AN “Anocut” electrolytic 
motorized grinding spindle, | to 20 HP; 
arrdnged to transmit from 50 up to 
3000 amperes, at speeds up to 
18,000 RPM. 


Pope Motorized Spindles on special and automated machines assure you of | 
continuous production of accurate ports. May we quote on your requirements? an 196 





one 


POPE MACHINERY CORPORATION + 261 RIVER STR 


EET* HAVERHILL, MASS. 
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Post-Forming: New Way to Bigger Savings 
with Malleable Castings 


The ductility of Malleable iron castings permits use of only with ferritic and pearlitic Malleable castings, 
high-speed forming techniques to finish Malleable parts _ For a fuller understanding of how Malleable can help 
at lower cost. Take advantage of the versatility you get | you, call any producer that displays this symbol — 


MEMBER 


Free Folder describing these techniques is available 
for your use. Just ask any member of the Malleable 
Castings Council for Data Unit No. 116, or write to 
Malleable Castings Council, Unien Commerce Building, 
Cleveland 14, Ohio. 








Get the most for your metals dollar...get 


CONNECTICUT 
Connecticut Mall. Castings Co., New Haven 6 
Alloy Foundries Division 

Tne Eastern Co., Naugatuck 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline !ron Works, Moline 

Moline Malleable tron Co., St. Charles 
Nationa! Castings Co., Cicero 50 

Peoria Malleabie Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 
Aivion Malleable Iron Company, 
Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 
National Castings Co., Indianapolis 22 
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IOWA 
lowa Malleable iron Co., Fairfield 


MASSACHUSETTS 
Belcher Malleabie iron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadiliac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable iron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable Iron fo., Meridian 


NEW HAMPSHIRE 
Laconia Malleable tron Co., Laconia 


NEW YORK 
Acme Stee! & Mail. Iron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malleable tron Co., inc., Oriskany 
Westmoreland Mali. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Central a § Div., Gen. Motors, Defiance 

Dayton Mali. tron Co., Ironton Div., Ironton 

Dayton Mali. Iron Co., Ohio Mail. Div., 
Columbus 16 

National! Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleabie Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
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Meadville Malleable Iron Co., Meadville 
Pennsylvania Malieabie |ron Corp., Lancaster 


TEXAS 
Texas Foundries, inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. iron Co., Point Pleasant 


WISCONSIN 
Belle City Maileabie Iron Co., Racine 
Chain Belt Company, Milwaukee 1 
Federal Malleable pany, inc., 
West Allis 14 
Kirsh Foundry Inc., Beaver Dam 
Lakeside Malleable Castings Co., Racine 
Milwaukee Malleable & Grey tron Works, 
Milwaukee 46 
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When you think about gearing... 
CINCINNATI 


CUSTOM GEARS and GEAR BOXES 
permit complete freedom in design. You 
specify and get gearing made precisely 
to your exact requirements. 

Ask for this brochure—CINCINNATI cus- 
tom gears are made in all types to 72” 
diameter cut teeth, 39” shaved teeth, 25” 
ground teeth. 


better still ...Send us your prints for quotation 


THE CINCINNATI GEAR CO. 
Cincinnati 27, Ohio 


® Custom Gear Makers Since 1907 GEARS, good gears only 
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*A unique form: of empathy...the sensitivity 
to comprehend and react to the. problems 
of ‘Original Equipment Manufacturers. 


Why this attitude? Because we give what we’d like to receive. At Allis-Chalmers.. . 
0.E.M.pathy is a deep-rooted habit we never aim to change. In building products for use in 
your products, we draw on our experience as an OEM in many fields. We don’t have to put 
ourselves in your shoes . . . we’re already wearing a similar pair. This frame of mind affects 
our basic approach in everything we do . . . not in a superficial way : . . but from the basis of 
sound, well-chosen beliefs gained as OEM’s ourselves. It shows in the products we offer, in our 
service, our delivery, our ability to supply “specials” and to fit our performance to your needs. 


/ 
It’s more than a desire to serve . . . O.E.M.pathy directs our thinking, our attitudes, our 
actions. We want your components business. We’li work hard to earn it and we’ll work 
hard to keep it. There’s an Allis-Chalmers representative nearby . . . call him or write A-C. 


PRODUCTS FOR YOUR PRODUCTS 
OM ALLIS-CHALMERS 
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INFORMATIVE NOTES TO Seumeett Maes ape stoagon tar Plaereas 
IMPROVE YOUR PRODUCT... '°2%ws.% Ste Ny See fens 
SAVE YOU MONEY Tinnerman can help you cut costs with a ‘ree 


Fastening Analysis of your product. Call your 


, i, Tinnerman representative, or write: Tinnerman 
Published as a service to Products, Inc., Depurtment 12, P. O. Box 6688, 


Designers and Engineers Cleveland 1, Ohio. 


































MASONITE PANEL CLIP retains back panel of a TV cabinet, 
may be applied to many types of covers, panels, access doors, 
and displays. “U” section locks by hand on panel edge, spring 
leg snaps over flange of metal cabinet. This SPEED CLiP® 
fastener eliminated eight drilling and screw operations, cut 
assembly time in half, substantially reduced materials handling 
for TV manufacturer, 





WIND CORD CLIP has wide usage wherever fabric must be 
fastened to metal panels. Dart-type, self-anchoring tabs snap 
into wire weave and mounting holes, draw gripping corners 
down tight. Assembly requires only thumb pressure. Allows 
smoother fastening with fewer parts. First used for fastening 
insulation cord in car doors. 


ANGLE BRACKET fastens mitered corners of extruded alu- 
minum channel sections, replaces awkward tapped angle 
bracket. One of a large line of SPEED Nut angle fasteners. 
Relieved corners allow for heavy burrs on sawed edges, provide 
flexibility to offset hole misalignment. Originally designed for 
storm sash, these fasteners can also be used in picture framing, 
metal doors and windows, cabinets and display cases. 


SPACER SPEED NUT fastener eliminates lockwashers, rivet- 
ing, welding, staking, clinching, provides clearance for counter- 
punched holes. Fastener is vibration-proof, self-retaining and 
easily removable. Built-in spacing legs eliminate separate 
spacers, cutting parts handling and inventory, lowering assem- 
bly time and costs. Spacer SPEED NuT fasteners are available 
in a wide range of sizes. 
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SERVICE REPRESENTATIVES 


ATLANTA 11, GA. 

Air & Hydraulics Eng., Inc. 
Diamond 4-3433 
BALTIMORE 18, MD. 
i. B. Cochrane Co. 
HOpkins 7-4884 
BIRMINGHAM 6, ALA 
Air & Hydraulics Eng., Inc. 
Alpine 2-6101 

BOSTON, MASS. 
Pearse-Pearson Co., Inc. 
Needham, Mass. 

Hillcrest 4-1090 
BUFFALO, N.Y. 
Goll-Hanford Corp. 

$Pring 7200 

CEDAR RAPIDS, IOWA 
Walter Norris Eng. Co. 
EMpire 3-0438 
CHARLOTTE 3, N.C. 

L. W. Kinnear & Co., Inc. 
FRanklin 6-7553 
CHICAGO 6, ILL. 

Walter Norris Eng. Co. 
STate 2-2804 
CLEVELAND 7, OHIO 
F & W Ursem Co 
LAkewood 1-9136 
DALLAS 35, TEXAS 

Leo. J. Schindler Co., Inc. 
Fleetwood 7-8149 
DAYTON, OHIO 

K. C. Mosier Co 

BA 4-92805 

DENVER, COLO. 

E. C. Wild Co., Inc 
SHerman 4-1253 

DES MOINES, IOWA 
Walter Norris Eng. Co. 
ATiantic 2-8782 
DETROIT 28, MICK 
William H. Nash Co., inc. 
BRoadway 3-7493 
EVANSVILLE, IND. 

Neff Engineering Co. 
GReenleaf 7-4141 

FLINT 2, MICH. 

William H. Nash Co., Inc. 
CEdar 5-0444 

FT. LAUDERDALE, FLA. 
Air & Hydraulics Eng., Inc. 
LUdliow 3-5657 

FORT WAYNE, IND. 
Neff Engineering Co 
EAstbrook 7391 & 2 
GRAND RAPIDS, MICH. 
William H. Nash Co., inc 
Glendale 2-0929 
HARTFORD, CONN. 
Pearse-Pearson Co., Inc 
Bloomfield, Conn 
CHapel 2-7777 
HONOLULU 13, HAWAII 
Chapson Bros., Ltd 
57-306 

HOUSTON 27, TEXAS 
Leo J. Schindler Co., inc 
MOhawk 7-8338 
HUNTINGTON, W. VA. 
K. C. Mosier Co 
JAckson 5-4831 
INDIANAPOLIS 2, IND. 
Neff Engineering Co 
WAlnut 5-5311 
KANSAS CITY 15, KAN. 
Air Equip. Co 
DRexe! 1-3709 
LOS ANGELES, CALIF. 
The Tegien Eng. Co., Inc. 
So. Pasadena, Calif. 
MUrray 2-2856 


October 12, 1961 


LOUISVILLE, KY. 
Charles Weber Co. 
MElrose 7-2574 
MILWAUKEE &, wis. 
C. L. Thompson Co. 
Hilltop 4-4817 
MINNEAPOLIS 4, MINN. 
H. U. Rogness, Inc. 
FEderal 3-5595 
MOLINE, ILL. 

Walter Norris Eng., Co. 
764-1196 

NEWARK, WN. J. 

K. E. Knotts Co. 
Westfield, NJ 

ADams 2-8700 

NEW YORK, N.Y. 

K. E. Knotts Co. 
BArclay 7-7455 


OKLAHOMA CITY, OKLA. 


Nix Supply Co. 
ORange 7-6623 
PHILADELPHIA, PA. 
J. A. Moody Co. 

Devon, Pa 

MUrray 8-3750 
PHOENIX, ARIZ. 
Air-Draulics Co. 
ALpine 8-8414 
PITTSBURGH 26, PA. 
Leonard R. Nourie, Inc. 
LOcust 1-1628 


PORTLAND 8, ORE. 
Power Transmission 
Products 

CA 7-1272 
PROVIDENCE, R. I. 
Pearse-Pearson Co., Inc. 
GAspee 1-2557 
RICHMOND 20, VA. 

C. Arthur Weaver Co., inc. 
Elgin 9-5771 
ROCHESTER 18, WN. Y. 
Goll-Hanford Corp. 
GReenfield 3-8323 
ROCKFORD, ILL. 
Walter Norris Eng. Co. 
WOodiand 3-2811 

SAN FRANCISCO, CALIF. 
Airdraulic ind. Products Co. 
Burlingame, Calif. 
Diamond 2-7297 
SEATTLE 8, WASH. 
George W. Warden Co. 
ATwater 3-0622 
SHREVEPORT, LA. 
Harris Frederic & Co., inc. 
5-7455 & 5-7456 

ST. LOUIS 10, MO. 
Sturgis Equip. Co 

OLive 2-5380 
STRATFORD, CONN. 
Pearse-Pearson Co., inc. 
DRexel 8-2992 
SYRACUSE 1, N.Y. 
Raiph W. Ear! Co., Inc. 
HOward 3-9244 

TULSA, OKLA. 

Nix Supply Co 

Diamond 3-8916 
LACHINE-MONTREAL, 
Que. 

Cowper Co., Lid 

MElrose 7-6746 
TORONTO, ONT. 

John Spotton Co., Ltd 
Clifford 9-8276 
VANCOUVER, B.C. 
Galbraith & Sulley, Ltd. 
CHerry 5121 


Fluid power problem?... 


Your local Norgren representative can help 


Norgren representatives are fully- 
qualified fluid power specialists— 
top flight men in this field. 

They will be glad to give you 
expert technical information and 
assistance in any phase of fluid 
power: jiltration .. . valving... 
lubrication ... regulation. . 
using fluid power for automatic 
control. They will counsel with 





you as to the best means of adapt- 
ing pneumatic controls to a ma- 
chine or machine mechanism. 

Your local Norgren representa- 
tive handles a complete line of 
fluid power components. Call him 
for expert application help, for 
quick delivery of parts and for the 
best of service. He is a good man 
to know. 


For complete technical information about Norgren Pneumatic Products— 
Pressure Regulators, Compressed-Air-Line Filters, Oll-Fog and Micro-Fog 
Lubricators, Control Vaives—ask your Norgren representative (listed at left) 


for catalog N. 1000...or write factory. 


FOUNDED IN 1925 


Cc. A. NORGREN CoO. 


3442 SOUTH ELATI STREET « ENGLEWOOD, COLORADO 
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WAGNER Polyphase 
Resilient Mounted Motors 
in ratings through 10 horsepower 


Quiet, vibration-free performance is essential when 
motors are installed in areas where noise must be held 
to a minimum . . . in hospitals, churches, schools, office 
buildings, restaurants and similar locations where 
quiet is needed or wanted. 


Such installations have created a need for larger poly- 
phase motors that whisper while they work. te coed 
has met this need by expanding its line of polyphase 


resilient mounted motors to include standard ratings 


phase Resilient Mounted Motors. Only Wagner can 
provide an entire range of ratings through 10 hp. 


Constant research and development have kept Wagner 
up front in electric motor design for more than 65 
years...made the name Wagner one you can de- 
pend on in choosing electric motor drives. 


Your nearby Wagner Sales Engineer can help you 
select the right motor to meet your requirements. 


: npr ray 
through 10 hp. There are Wagner branch offices in 32 principal cities 
You certainly have applications that call for a smooth 
running motor, cushioned by resilient mountings. 
To make sure they're quiet, specify Wagner Poly- 


Wagner Electric @rporation 


6404 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


SLEEVE OR BALL BEARING 

These motors ore furnished with quiet 

running steel-backed babbitt-lined 
sleeve bearings of high load 

capacity. Ball bearings cen be 

plied when 

desired. 





CEILING, SIDEWALL OR 
HORIZONTAL MOUNTING 
You can mount these motors on walls or 
ceilings by rotating the cradle base 
90° or 180°. Motor stays dripproof. 


NEOPRENE 
CUSHIONING RING 
Annulor mountings, of 
oil-resistont neoprene 
bonded to steel rings, 








Circle 283 on Page 19 





Flexonics/ VlUh MIST CAPADIE SOURCE... 


Uniformity of effective area and spring Flexonics to furnish the complete bellows 
rate ... adaptability to a wide variety of assembly. They have learned that the deli- 
fittings ... a broad range of sizes and ma- cate and intricate operation of applying 
terials ... and proved long cycle life. These fittings by circular resistant welding, sil- 
are sound reasons why leading manufac- ver brazing and soft soldering can be more 
turers specify Flexonics bellows for tem- ably performed by Flexonics highly skilled 
perature and pressure measurement, shaft and experienced technicians. Full respon- 
sealing, even transmitting low-torque sibility is with one source. Call on your 
rotary motion. Important, too, is that the Flexonics bellows expert or write for 
majority of these companies rely on Flexonics Design Guide Number 231. 


ae @ en ECS gm ATTACH TO YOUR LETTERMEAD 
' FLEXONICS : 
! 
i 





DIVISION OF CALUMET & HECLA, INC. 350 East Devon Avenue.‘ 
350 Bast Devon Avenue + Bartiett, illinois Bartlett, Illinois “i : 


Please send my personal copy of 
Flexonics Bellows Design Guide 
No. 231, covering in detail 


FLEXIBLE METAL and SYNTHETIC HOSE In CANADA iy 
Flexonics products and service for i 


EXPANSION JOINTS FLEXONICS CORPORATION OF CANADA, LTD. 
BELLOWS - SPECIAL TUBULAR ASSEMBLIES BRAMPTON, ONTARIO 
bellows application. 


a 
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IR CONDITIONING POWER 


MUNICIPAL POWER 





“Proven reliability of Inter- 
national engines has led to 
the universal acceptance of 
Ready-Power air condition- 
ing equipment.’ Report from 
Norb Hall, Manager, Air Con- 
ditioning, Ready-Power Co. 


HANDLING POWER 





“On-the-job reports prove 
that International power is 
an excellent choice!’ H. PR 
Lockhart, Ass’t General Man- 
ager, Sales, Austin-Western 
Construction Equipment Div., 
Baldwin-Lima-Hamilton Corp. 






MAINTENANCE PO\ 


“We chose Ini 
power because 
speed range and fa 
torque-speed cury 
from J. Roberts, Ci 
neer, Galion Iron 4 
Manufacturing 





“We needed heavy-duty en- 
gines with superior sealing 
that would keep working 
under extremely dusty con- 
ditions!’ Report from R. 
Schmidt, Chief Engineer, 
Elgin Sweeper Co. 











AUXILIARY POWER 


“Onan equipment is built for 
100 per cent dependability, 
so we chose International en- 
gines when specs called for 
water-cooled power!’ Report 
from J. C. Hoiby, Vice Presi- 
dent, Engineering, D. W. 
Onan & Sons, Inc. 


ie 


UTILITY POWER 





“International i. 
give ali four mod i 
earth augers fast digg 
action, high speeds ¢ 
out of the hole, and 
throw-off:’ Report from ft 
Williams, President, 
Williams Manufacturing 








MARINE POWER 


= 


“Our sales have increased 
over 500% since we began 
using Internationa! engine 
assemblies five years ago” 
Report from R. C. Bolling, 
President, Palmer Engine Co. 


LEADING ENGINEERS 


CONSTRUCTION POWER 


Barber-Greene Co. 


choose International Power 
for a wide variety of jobs! 


Efficient and dependable power is assured for 
products of leading engineers, who specify IH en- 
gines for a wide variety of applications. Design 
engineers serve many different industries, but they 
all have one common problem: to find the most 
practical, economical and efficient power for their 
products. If you have the responsibility for select- 
ing the power for your products it will pay you 
to check International engines because— 


FIRST, you have a wide selection of power from 
which to choose—35 engines from 16.8 to 385 max. 
hp—available in gasoline, LP gas, natural gas or 
diesel. 


SECOND, IH engines meet rigid requirements of 
economy and dependability. Millions of hours of 
continuous operation in all parts of the world have 
job-tested International power on every heavy- 
duty application. 


THIRD, your customers never have to wait for re- 
placement parts. International’s world-wide parts 
and service facilities back up your organization 
with fast assistance on power problems. 

Check the complete line of IH engines now, and 
discover the extra selling advantages International 
power adds tw your product. Call or write to Inter- 
national Harvester Co., Engine Sales Dept., Con- 
struction Equipment Division, Melrose Park, Ill. 


m INTERNATIONAL’ 


international Harvester Co., 
180 North Michigan Ave., Chicago 1, Ill. 
A COMPLETE POWER PACKAGE 
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This mark tells you a product 
is made of modern, dependable Steel. 


4 


how a 

“specially tailored” strip 
reduces production rejects 
almost 25% for Kromex 


Kromex, Inc., Cleveland, Ohio, turns out a com- 
plete line of pantry ware, but they were having 
trouble with a*square, mirror-finish chromium- 
plated cake cover that was made with a single 
deep draw. Rejection rate was a stunning 25%. 
They first tried a No. 3 finish for this applica- 
tion, but because of the very deep draw and the 
dense and smooth surface, satisfactory lubrica- 
tion was near impossible. The result: Excessive 
draw marks and breakage. A regular No. 2 finish 
was then tried. The draw was successful. But 
buffing and finishing costs were prohibitive for 
this application. 

American Steel and Wire salesmen conferred 
with our Metallurgical Department and sug- 
gested a specially tailored No. 3 finish. Reject rate 
dropped to less than 1% because the special 
surface was able to hold lubricant evenly, but 
smooth enough to draw and plate flawlessly. 

Kromex is one more example of how strip, 
tailored to end use, works to produce a better 
product at lower cost. When you buy strip, you're 
buying a specific chemistry, temper, dimension, 
edge and finish that is consistently uniform 
within the coil or from coil t coil. Certain of 
your processing steps may actually be eliminated 
by using cold rolled strip, produced in our mills, 
and tailor-made for your specific end use. 

Ta: 2 a hard look at your production line and 
let our salesmen and metallurgical people look 
too. There’s a good chance you can improve 
quality and cut production costs at the same 
time with tailored-to-the-job cold rolled strip 
from American Steel and Wire. American Steel 
and Wire Division, Rockefeller Bldg., Cleveland 
13,Ohio. USS and American are registered trademarks. 


American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Siee! Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Alabama, Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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“AND 
THEN 
THE 
KEY 
CAME 
LOOSE... 


“Well, the key broke a window—it could have killed someone. A shaft was scored . . . the 
loss of drive power resulted in a loss of material . . . over $1,000 . . . we had to postpone 
deliveries 4 days.” Frankly, this plant manager had it rough . . . though it could have been a 
lot worse, too.. But he could have avoided the trouble completely by using Worthington 
sheaves that have the Two Golden Screws. 

The Golden Clamp Screw at the left is an exclusive Worthington feature that locates and 
locks the hub securely on the shaft, permitting you to tighten the set screw without distorting 
the hub. And note that the two-piece hub-and-rim design simplifies installation. You install one 
piece at a time—or change sheaves without disturbing the j:ub or affecting the alignment. 

The Golden Screw on the right is the set screw 






















that turns down to lock the key securely in place. a= i] 
It prevents potentially damaging key drift. There’s fg 
no extra cost for the set screw but it is worth its 
weight in gold for the safety it provides. Sia 
These Worthington hubs are standard in three 
Multi-Wedge Positive Drive 





major Worthington drive systems: the new, 
money-saving, more compact Multi-Wedge Drive; the standard Multi-V Drive and the 
Positive Drive. Ask for one or more of the “how-to-figure-it” design manuals shown here. 
Your local Worthington distributor stocks these products. He’s listed in the Yellow Pages. 
Or write Worthington Corporation, Section 79-42, Oil City, Pennsylvania. 








INGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 
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Designed a by cs 
Eastern Gas & Fuel Associates at everett, 

Massachusetts, this Clark-controiled un- 
loading tower incorporates an unceaniets 
automatic dumping cycle. Completely auto- 


matic contro! governs all operations beyond — 
the vision of the operator. 
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We gave a magic brain to this unloading tower 


Building electrical controls to meet special requirements is a job for which Clark 
engineers are exceptionally well qualified. The Clark control system for this unloading 
tower, for example, features an automatic dumping cycle that is surer, smoother and 
faster than even the most skilled operator. 


















From his extendable cab overlooking the ship’s hold, the operator fills the bucket and 
brings it up and back to the tower columns. The dumping cycle then becomes auto- 
matic and all motions are precisely controlled by Clark's unique “adjustable-in-motion” 
rotating cam limit switch. Trolley travel and bucket dumping are perfectly synchro- 
nized. The “plug” always is at the proper instant, followed by immediate return of 
the bucket to the front columns. Unloading becomes a continuous, flowing operation. 
A high free-digging rate is maintained with ease. 


Working with men in industry to create equipment for better methods and greater 
economies is a job welcomed by our engineers. Just call the nearest Clark sales 
office or write: eas 


THE |ARK CONTROLLER COMPANY 


MAIN PLANT: CLEVELAND, 10 + WESTERN PLANT: LOS ANGELES, 58 
IN CANADA: CANADIAN CONTROLLERS, LIMITED, TORONTO, ONT. 
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... the quality-engineered package 


> 
The Products with the Mnol. oe 





that simplifies speed reduction 





DODGE TORQUE-ARM, america's 
most widely used shaft mounted speed reducer, will save money for you. No 
foundation, no sliding motor base, no flexible coupling, no installation fuss. 
Developed and perfected by Dodge, this reducer has been so widely accepted in 
industry that it is now built and stocked in this unmatched range of sizes and 
models: capacities up to 170 hp; output speeds from 10 to 400 rpm; ratios of 5:1, 
15:1, 25:1; speed ratios up to 175 to 1 with correct selection of speed reducer 
and V-belt drive. Built-in backstop available. Also positive overload release. 
Vertical models. Flange mounted models. Special application models... Go 
modern—go Torque-Arm! See your Dodge Distributor, or write us. 


Dodge Manufacturing Corporation, 3300 Union St., Mishawaka, Ind. 


Sad 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Look under “Dodge Transmissioneer” 
in the white pages of your phone book. Factory trained by Dodge, he can give you valuable assistance. 
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of iewebe, Ind. 








Rugged, semisteel housing holds bear- 
ing seats in line for entire life of unit. 
Laughs at loads. Corrosion resistant. 





AGMA rated helical gears. Soft cores 
withstand shock; hardened surfaces 
defy wear. Teeth are crown shaved. 


Gears are located between bearings 
and carry their loads without strain. 
Longer life, higher efficiency. 


Unit slides completely onto shaft and 
locks on both sides of housing. This 
baby stays put—runs truer longer. 
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Si te BLUEPRINT 


You pruoduils... 


SPECIFY TeeJ CYLINDERS... FOR YOUR POWER DRIVE 
DESIGN * APPLICATION OR REPLACEMENT MAINTENANCE 


From its blueprint stage to its 
maintenance engineering re- 
quirement sheet, your product 
will assure MORE power drive 
precision and service, if T-J 
cylinders are specified. T-J’s 
complete line too, from the 


Spacemaker to the new re- 
Placeable Squair Head, can 
be the enaswer to any power 
problem. Write or call The 
Tomkins-Johnson Company, 
2425 W. Michigan Ave., Jackson, 
Michigan, today! 


POOLE LE ILE. GOMET Sie ENT EN 


TOMKINS - JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS... CUTTERS... CLINCHORS 
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Do the air valves you buy 
include these 
quality features? 
























SEAL—Exclusive, triple-supported seals SIMPLICITY—Uncomplicated parts FLEXIBILITY—Modular Construction. 


permit interference fit of spool for extra- mean long life and easy servicing. Com- Operators, mounting holes and ports may 
tight closure with minimum wear. Usual mon parts are used extensively to simplify be independently rotated in 90° steps, 
damage to conventional “O” rings by mov- stocking or repair. Operator may be on either or both ends, 


ing spool is eliminated. 






This high-quality “D" Pilotair® Valve is 
available in thousands of combinations. 
Tailored valves at standard model prices. 
Nine basic valves may have one or two 
of eight operators. Many types of spring 
return or hoiding functions. 





if not 

| no 9 the chances are your maintenance costs are 
higher than necessary. For more information about quality Fluid 
Circuitry Controls for trouble-free automation, ask for Catalog 
A4-75.01. 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor, 
or refer to Sweet's Catalog, Product Design File. 





WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 
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PLUGMOLD® ... wherever 
electrical outlets are used 


Versatile equipment studded with outlets 


Plugmold built into electronic racks. 
makes power accessible wherever it may te used 


Typical vf original equipment that 
nests available outlets, amplifier 
an¢ power supply racks for large 
sound systems have added versa- 
tility with Plugmold. These multi- 
outlet assemblies allow almost 
unlimited possibilities for outlet 
arrangements. 

Almost any arrangement of Plug- 
mold can be accomplished: a single 
strip (far right), parailel runs 
(center), mounted horizontally, 
vertically, around corners, or in any 
fashion to match configurations of 
equipment. In both of these appli- 
cations, factory wired sections were 
used, with duplex outlets spaced 6” 
on centers. Other standard outlet 
spacings, with duplex or grounding 
outlets, 2-wire or 3-wire, are also 
available. Ot.er Plugmold types 
permit you to place many other 
kinds of devices in any position 
desired. For example, fuses, circuit 
breakers, multi-prong jacks, etc., 
can be installed in the raceway. Or, 
portable power strips can be made 
with provision for easy connect and 
disconnect. 


On your work bench too 


Designers often use electrical/elec- 
tronic equipment in their work. 
Plugmold is an ideal way to wire 
your work bench with all the outlets 
you need—the ultimate in con- 
venient efficiency. 

Standard Plugmold types are 
stocked by electrical wholesalers 
everywhere. Wiremold welcomes the 
chance to assist in developing spe- 
cial assemblies. 
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At left, two rows of Plugmoid provide outlets 
on electronic rack. At right, technicians’ work 
——" have convenience outlets for equip- 
ment. 








Piugmold outiet strips make a neat power 


source in Sack of amplifier and power supply 
racks. 








Flexible duct resists abrasion — 


Even exhausts diamond dust 


Wiremold’s Type 8R duct combines 
the benefits of flexibility with 
rugged resistance to abrasion. 

Designed to handle such abra- 
sives as diamond dust, glass cut- 
tings, wood chips, pulverized or 
granular materials, the duct is 
made of Nylon fabric coated with 
heavy, abrasion resistant neoprene. 
This fabric locks mechanically to 
a flat metal spiral (see cutaway) 
making th2 duct firm and rugged, 
yet completely flexible. 

The duct can be assembled and 
secured in seconds, Fasten it to con- 
nector by secuying 2 or $8 drill 
screws through the flat spiral and 
connector. 

Six standard duct types cover a 
wide range of uses. Special shapes 
(e.g., square, oval) can also be 
furnished. 










Exhaust duct on diamond dust collector. Cut- 
away siiows duct’s unique mechanicai lock- 
ing construction. 
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SEND FOR LITERATURE 
Air Duct Plugmold 
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FOUR OUT OF FIVE LOW BIDDERS d 
BASE QUOTES ON ROUGH RINGS BY AMWELD 


Early this year nine companies submitted manufacturing bids has been proved repeatedly in jet engines and missiles. The 
ranging from $93.98 to $365.10 on this circular jet engine cost reduction opportunity presented by Amweld rings en- 
turbine shroud. Four out of the five lowest bidders abled Amweld customers to save over $1,000,000 on circular 
submitted their finished shroud quotation based components and assemblies last year alone. 
on rough rings, flash butt-weilded, furnished by Investigate now! Let Amweld review your circular com- 
Amweld. ponent requirements and figure actual cost savings to you 
Whether you're bidding for military or commercial busi- with Amweld flash butt-welded rings. Send your drawings and 
ness, Amweld flash butt-welded rings can save you money— specifications today: The American Welding & Manufacturing 
can help you get’more business. The quality of Amweld rings Co., 903 Dietz Road, Warren, Ohio. 





MWELD 


INDUSTRIAL PRODUCTS 





THE AMERICAN WELDING & MANUFACTURING CO., WARREN, OHIO 
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BENDIX SMALL. MULTEPURPOSE 
BRAKES GIVE BETTER CONTROL 
IN UNLIMITED APPLICATIONS 


Practically any application you can think of—golf cart, power saw, 
tractor, oil rig, steam shovel—can use the benefits of Bendix small, 
multi-purpose brakes. The Bendix® band/disc brake gives greater 
torque capacity while reducing brake size. It provides maximum lining 
area in minimum space; permits rapid heat dissipation. The small 
mechanical brake is economical, easy to install and adjust, requires 
little maintenance. Light and compact, it packs man-sized power in 
4 Ibs. of brake and drum. Available in complete range of sizes. These 
small, multi-purpose brakes could be the answers you've looked for, 
Write us at South Bend, Indiana, for sizes and actuations available. 


Bendix Automotive Products Division 
Circle 296 on Page 19 
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NOW...A Larger Capacity FELLOWS-PFAUTE 
High-Speed Hobbing Machine...The P 630 


You get ali the advanced-design features of the production-proved P 400 
Fellows-Pfauter hobbing machine — plus extra work capacity — with this 
new Medel P 630. Takes work up to 25" diameter. Maximum face width at 
25’ diameter is 16°/,". Maximum diametral pitch in steel is 3. 
















Work area is readily accessible for setup and loading, 
and table retracts automatically from hob to facilitate 
work changes. Hob shifting is by push- 
button. It’s solid too, with rugged 
hob head and double wall 

construction column and bed, and 





heavy V-ways. Table is as large 
as maximum workpiece diameter 
— work column of massive design. 


Reduce your production costs with this 
new Fellows-Pfauter. Write for details. 





NEW... Dictionary of Change-Gear Combinations’ 





“Fellows-Pfauter Change Gear Tables" by F. Becher and A. Koerner 

















eliminates tedious calculations and trial-and-error methods. Gives 
combinations for more than 26,000 ratios carried to six decimal places 


from .100,000 to 1.000,000, with greatest step approximately .00005. Gears in 
range of 18 to 80 teeth mainly used. Examples are given. Only $8.00. Order from 
THE FELLOWS GEAR SHAPER COMPANY, 78 River Si., Springfield, Vermont, U.S.A. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont, U.S.A. 


Branch Offices: 
1048 North Woodward Ave., Royal oe, Mich. 
150 West Pleasant Ave., Ma: N. J, 
5835 West North Avenue, Chicago "39 
THE 6214 West Manchester Ave., Los Angeles 45 


PRECISION 


LINE Gear Production Equipment 
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This mark telis you a product 
is made of modern, dependable Steel. 








Smooth... inside, 
outside ...and 
accurate, too! 



















For a very fundamental reason, more and more 
Engineers, Designers and Purcl:asing Agents are 
- specifying USS National Electric Resistance 
2S Welded Steel Mechanical Tubing—it saves money. 

Dimensional accuracy and closely controlled 
mechanical properties insure consistency —consist- 
mn ently low machining losses, uniform strength, low 
fabrication costs and high torsion resistance—and 
the tubing is smooth inside and outside. 

Whether your tubing app’ication requires the 
dependability for a load-carrying member or the 
surface smoothness quality for a hydraulic cyl- 
inder, USS National Electric Welded Mechanical 
Tubing must be your first consideration. 

USS National Electric Welded Mechanical 
Steel Tubing is available in a wide range of cold 
drawn or hot rolled sizes from as small as 3%” x 
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National Tube 
Division of 
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USS and National are registered trademarks 





United States Steel .028” to as large as 54%” x .250”. Your National i 

Columbia-Geneva Stee! Division, San Francisco, Pacific C Distributor * . . ¢ 
eva Stee s. . onion, Pa — a ae : Tube Distributors throughout the country will ; 

United States Steel Export Company, New York gladly show you how tubing can reduce your costs. 8 
See your USS National Tube Distributor. \ 
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ance at minimum cost. 
*Du Pont trademark 
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CDF grade 160 
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three outstanding new 


High legibility letters, numbers or 
symbols can be stamped on this new 
warm punch, paper phenolic grade in 
the same die used for blanking and 
piercing! No separate operation is 
necessary . ho registration prob- 
lems. Markings are permanent and in 
sharp contrast. Ideal for capacitor 
caps, terminal boards, panels, spacers, 
coil ends, socket bases. Meets NEMA 
X and XP requirements. 


These are the newest materials of CDF research and 
engineering, developed to give you outstanding perform- 
Your inquiry is welcomed. 
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Economical paper phenolic grade 
2450P can be punched warm and has 
improved mechanical strength and 
lower moisture absorption proper- 
ties. It is designed especially for 
mechanical and low voltage electrical 
insulation applications such as con- 
nector blocks, coil and bobbin ends, 
washers, plug and socket bases. Meets 
NEMA X and XP requirements. 








laminates! 


Excellent wet electrical and other 
improved properties make this new 
copper-clad glass fabric Teflon* 
laminate ideal for radar insulation, 
missile antennas, critical computer 
applications. Circuits based on this 
grade will show minimum drift under 
varying temperature and humidity. 
Also available without copper for 
such uses as high frequency insula- 
tion in wave guides. 


a 


CONTINENTAL-DIAMOND FIBRE CORPORATION, NEWARK, DELAWARE ¢ A SUBSIDIARY OF THE -Afanl/ COMPANY 
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RAMBLER 


ALUMINUM SIX 


® 


This optional choice engine in 1961 models—Ameri- 
ca’s first die-cast Aluminum Six—is a powerful 
friend-maker for Rambler. It saves 80 pounds 
weight—resulting in easier car handling with er- 
cellent performance and satisfying economy. 

A VICTOCOR cylinder-head gasket seals this 
fine engine. VICTOCOR’s superior compressible 
and resilient sealing properties are combined with a 
stainless steel bottom layer that provides maximum 
heat and corrosion resistance. 

VICTOCOR’s exclusive metal core-Asbestopac* 
construction dissipates heat build-up . . . reduces 
torque loss . . . and maintains dimensional stability. 
The Asbestopac component reiains all coolants. 


*Synthetic rubber-asbestos sheet packing 


— 


VICTOCOR CHARACTERISTICS 


Low Torque Loss « High Heat Resistance « High Corrosion 
Resistance « High Crush Resistance « High Dimensional 
Stability « Various Gauges Available—as thin as .030-.035 


Cross section above shows how thin steel core is die-formed with 
continuous projections (800 per sq. in.) alternating in each face. 
Victocor sealing element layers, top and bottom, are bonded 
simultaneously, mechanically and chemically, into integral struc- 
ture with core. Deep penetration of core projections increases 
stability and heat conductivity. The stainless steel bottom of gasket 
is formed into the combustion chamber openings. 


WRITE FOR CATALOG NO. 505A 
Available in standard type and modified struc- 
tures, VICTOCOR gaskets have wide adaptabil- 
ity for automotive and industrial machinery 
sealing. Consult your Victor Field Engineer, or 
write on your business letterhead for catalog on 
VICTOCOR and other superior packings. 
Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 
90, lilinois. Canadian Plant: St. Thomas, Ontario. 


¥wreroRr....... 


GASKETS - PACKINGS - 
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FELTS 
the 


problem 
solvers... 























Our new FREE brochure describes these multi-functional 
materials whose more than 850 types meet the most 
stringent specifications in thousands of applications. A+ Felts 
have ideal characteristics for absorbing, wicking, filtering, 
sealing, cushioning, polishing, friction, shock absorption, 
thermal and sound insulation, padding, surfacing, vibration 
isolation, percussion control and decoration. 

Send today for your personal copy of this practical 
guide to A+ Felts . . . the problem-solving engineering and 


design material. 


American Felt 

Company 

is Atin 
@SERVICE 
@QUALITY 
@ENGINEERING 

and RESEARCH 
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BALL BEARINGS 


One of America’s largest ball bearing manufacturers 


To qualify for a Federal ball bearing, a steel ball has to be more than simply spherical to within 0.000025” and the right diameter 
to within 0.00005”. It’s got to be tough! A 4%4”-diameter ball, for instance, must withstand a minimum of 4400 pounds of pressure. 
Whether it’s going into a radial, angular contact, thrust, self-aligning or shafted bearing. Single or double row. Open or sealed. No 
wonder Federal numbers so many top industrial names among its satisfied customers. Our catalog describes hundreds of ball bearing 
types in all sizes. Send for it today. The Federal Bearings Co., inc., Poughkeepsie, New York. 
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by E. H. Schanzlin 
Chief Engineer, Tuthill Pump Company 


Our headline is something of a mis- 
nomer .. . for designing a pump for 
pressure lubrication today would be 
as pointless as designing a dowel pin. 

Instead, there’s a simple and in- 
creasingly popular answer to this 
problem. Practically every impor- 
tant manufacturer of air condition- 
ing or large air compressors . . . man- 
ufacturers of machine tools . . . diesel 
engines . . . plus hundreds of manu- 
facturers of diversified industrial 
equipment from valve operators to 
giant gear boxes . . . have selected 
Tuthill internal gear pumps for this 
demanding application because of 
compact size, economical price, 
quiet operation . . . and, above all, 
for their dependability, proven in 
over thirty years of operation. 


internal Gear 
Operating Principles 





Tuthill internal gear pumps have 
only two moving parts. The pump- 
ing principle is based on the use of a 
rotor, idler gear, and a crescent 
shaped partition cast integral with 
the cover. 

Power applied to the rotor is 
transmitted to the idler gear with 
which it meshes. The space between 
the outside diameter of the idler and 
the inside diameter of the rotor is 
sealed by the crescent. 

As the pump starts, the teeth come 
out of mesh increasing the volume. 
This creates a vacuum, drawing the 
liquid into the pump through the 
suction port. The liquid fills the 





Tuthill manufactures a complete line of 
Positive displacement rotary pumps in 
capacities from 1/3 to 200 gpm; for pres- 
sures to 1500 psi; speeds to 3600 rpm. 


How to select or design a pump 








for pressure lubrication 
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Tuthill model ORL pump provides pressure lubrication for Lodge & Shipley 
POWERTURN lathes. Mounted in headstock area, this reversing pump is 
driven by a reversing clutch shaft, provides positive reversing action. Ports 
remain constant without use of valves. 


spaces between the teeth ofthe idler cation of these outstanding machine 
and the rotor, and is carried past the tools. 


crescent partition to the pressure 
side of the pump. When the teeth Stripped or Cartridge Models 
For extremely crowded applications, 


mesh on the pressure side, the liquid 
or extra economy, Tuthill also offers 


is forced from the spaces and out 
through the discharge port. a complete selection of stripped and 
cartridge models, in which only the 
Special Advantages basic pumping elements are supplied 
of Reversing Pumps for incorporation directly into your 
Tuthill also offers a complete selec- | equipment. These units have been 
tion (375 models) of internal gear § widely used to supply positive pres- 
pumps with a special reversing fea- sure lubrication and hydraulic power 
ture. The unique construction of in many important applications. 


these units permits positive revers- 
Over 800 Models 


ing action without the use of valves, 
and with the port positions remain- Tuthill’s complete selection of in- 
ing constant. ternal gear pumps includes over 800 
Reversing pumps are necessary different models from stock for ca- 
when the lubrication pump must be pacities from % to 209 gpm; for 
driven by a reversing shaft, or when pressures to 500 psi; and speeds to 
machinery must be shipped without 3600 rpm. Specially designed hous- 
knowing the ultimate direction of ings, shaft extensions, relief valves 
the driving unit. and many other features can be 
A good example is shown above. developed by Tuthill engineers for 
A reversing pump is mounted di- specific applications. 
rectly on the reversing clutch shaft Write for complete catalogue No. 
in the headstock area of Lodge & 100 . . . or send us drawings on 
Shipley’s POWERTURN lathes to your application so Tuthill’s engi- 
provide “ependable pressure lubri- neers can make specific suggestions. 













TUTHILL PUMP COMPANY 






953 East 95th Street, Chicago 29, lilinois 
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function for axial assembly 


nomenciature heavy duty 


olOlOlololalolol 


series no. 


internal External External internal for Ext 


application Housings, fer Shafts for Shafts |Housings, Bores} for Shotts 


in. § .250 — 10.0 |.125 — 10.0] .394—2.0 
size 


range 
function for radial assembly 


crescent © e-ring interlocking 


A|E|O 


series no. 5133 5107 


nomenciature 


External External External 


application for for Shafts for Shafts for Shafts 


in. ° ‘ 040 — 1.375 469 — 3.375 


1.0 — 34.9 11.9 — 85.7 


Truare retaining rings are precision-engineered fas- 
teners which simplify design, speed production and 
reduce material, machining and assembly costs. They 
may be used to retain components on shafts and in 
bores and housings .040” to 10” dia. — and rings as 
large as 40” dia. have been developed for special appli- 
cations! Truarc rings are installed in easy-to-cut 
grooves and self-locking types are available which do 
not require any preparatory machining. Altogether, 
there are 50 functionally different types . . . some with 
as many as 98 sizes . . . in 6 metals and 13 finishes. 


More than a fastener! Truarc rings function as 
mechanical components by replacing machined shoul- 
ders, set collars, rivets, threaded fasteners and other 
bulkier and more expensive fastening devices. They 
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Internat External 


-750 — 4.0 | .500 — 4.0 


6.4 — 254.0 | 3.2 — 254.0] 10.0—50.8 | 19.0 — 101.6) 12.7 —101.6 


.094 — .562 


2.4 — 14.3 
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for taking up end-play 


Ele 


5101 N5002 5131 


Internal for External External External 
for Shafts | Housings, Gores} for Shafts for Shafts for Shafts 


250-1 -188-1.500] 1.0 — 10.0 1.0 — 10.0 | .110 —1.375] .092 — 438 


6.4 — 38.1 | 4.8 — 38.1 | 25.4 — 254.01 25.4 — 2.8 — 34.9 w 


self-locking types 


circular self-locking 


Q/O[o|0 


5115 


External External 
for Shafts for Shafts 
















internal for External 
Housings, Bores}| for Shafts 


094-10 | 094-10] .312—2.0 | .079— .750] .062 — 438 


e = + 2.0 — 19.0 * 


eliminate drilling, tapping, threading and other costly 
machining operations. Speed of assembly and disassem- 
bly further reduces manufacturing costs and simplifies 
field service. 


Assembly tools for every requirement: 
Truare offers you the most complete line of pliers, 
applicators, dispensers and portable magazine-fed tools 
for high-speed ring installation . . . even fully mech- 
anized and automated equipment for mass-production 
assembly operations. 


Engineering Service: We'll be happy to help you 
solve your fastening problems. Send us your blueprints 


or contact your local Truarc representative or distribu- 
tor. They’re listed in the Classified Telephone Directory 


under “Retaining Rings” or “Rings, Retaining.” 


WALDES 


TRUARC 


RETAINING 
RINGS 
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CONTINUOUS PAPER 5 HOURS AFTER 
START-UP WITH RELIANCE DRIVE 


The first sheet of newsprint was across the machine 
in 30 minutes. Four and one-half hours later the 
drier hoods were closed, and salable paper was 


produced shortly thereafter. 


No electrical adjustments were needed during the 
start-up . . . no delays in production occurred. This 
is the result of Reliance’s Coordinated Systems 
Engineering. On location were Reliance Sales, Service 


and Application Engineers...to make sure the 


customer got what he asked for... and quickly. 


The Reliance VSMR sectional electric drive, installed 
at International Paper Company’s Pine Bluff, Ark. 
mill, is designed to operate the paper making ma- 
chine at 2500 feet per minute, using 2908 installed _ 


horsepower. 


Your Reliance ‘Sales Engineer can help you solve 
your drive, motor or system problems, Consult 


your telephone Yellow Pages, or call or write direct. 
A-1680 





RELIANCE... builders 


NEW DUTY MASTER D-5000 design brings you new 
standards in coolness, quietness . . . and more horsepower 
in less space. Frame dimensions that held 150 hp. now 
contain 300 hp. There is better heat dissipation from the 
frame itself. Air flows easily through the entire grilled 
end areas—exhausts through long, protected slots at the 
sides and bottom. New fingerless ducted rotor design 
means better cooling than any other previous motor. You 
get all the famous Duty Master features in this new 
D-5000 . . . special lubrication design, drip or splash- 
proof and complete open motor protection. Bulletin 


B-2515. 





MASTER GEARMOTORS are built to meet the roughest 
type of service, as noted in this application on a self- 
unloading potato truck. This right angle gearmotor 
operates at low voltage . . . activates the chain drive of the 
unloader. Enclosed Master Gearmotors are impervious to 
water, dust, mud and other outside contaminants. They 
simplify installations, save space with vertical, horizontal 
or flange mountings . . . output shaft over, under, left or 
right. Full line, % te 125 hp. in right angle, parallel or 
combination. Bulletin E-2409. 


REEVES MOTODRIVE operates this automatic gathering machine, 
which collates magazine sections. Due to the varying number of 
books per hour .. . 1000 to 8000 . . . use of the Reeves Motodrive 
is both practical and economical. Speed settings within its output 
range are infinite. You can get a Motodrive from % to 40 hp. 
Speeds as high as 4660 rpm. and as low as 1.71, Speed variation from 
2:1 to 10:1. Hundreds of space-saving assemblies. Catalog G-100, 
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NEW SCR REGULATORS AND EXCITERS. Reliance is 
the first to offer, for industrial use, a complete line of 
regulators and exciters using solid state silicon con- 
trolled rectifiers. ‘““Cardpak” plug-in type modules give 
you low maintenance—greater dependability. Now, 
Reliance V*S Drives are more reliable than ever, 
because these devices are extremely long-lasting, 
tubeless—and positive in performance. 


RELIAN CEitsciiccte-« 
ENGINEERING CO. 
DEPT. 28-10, CLEVELAND 17, OHIO © Canadian Division: Toronto, Ont. 
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proves it... 


breaking point tests show 


Allen screws are 
consistently better 


PQA is the symbol of unquestioned quality at Allen. 
It stands for constant quality control from rigid up- 
grading of incoming raw materials to final, uncondi- 
tionally guaranteed shipment to you. 

To give you some idea: Federal Spec. FF-S-86a calls 
for 4,950 lbs. for the 4-20 cap screw. Day-in, day- 
out breaking point tests of these screws prove that 
Allens are consistently better . . . well above the minimum 
requirement! 

Quality checks like this one confirm PQA every step 
of the way through Allen’s manufacturing process. And 
to help you keep costs down and profit margins up, 
Allen manufactures 1457 standard sizes. 


Remember .. . it costs you no more to have genuine 
Allens right from stock, and they are only a minor 
fraction of your assembly costs. 


ALLEN 


MANUFACTURING COMPANY 
HARTFORD 1, CONNECTICUT, U.S.A. 
Plant at Bloomfield, Connecticut ¢ Warehouses in Chicago, Cleveland and Los Angeles 
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Genuine ALLEN prod- 
ucts are available only 
through yourALLEN 
Distributor. He main- 
tains complete stocks 
close hy to heip cut your 
freight costs, inventory, 
warehousing and han- 


dling. He offers fast, — 


single-source service. | 
He knows Allen prod- © 
ucts. And he makes | 
Allen Engineering Serv- 

ice available to you any © 
time. Call him! . 


HEX-SOCKET SCREWS 








/FAR RESISTANT 


THOMSON 


My 


hard 


4% 


dened ~ dround 








AVOID the HIGH COST 
and difficulty of fabricating 
long, hard & straight 
parts by 
conventional 
methods! 


SHAFTS, ROLLS, GUIDE RODS and other long-round .parts 
ELIMINATE WEAR and REDUCE COST 


60 Case is. the result 
of over 15 years of experi- 
mental work and production experi- 
ence with hardened and ground shafts 
which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by 
Thomson Industries, Inc. 


The special techniques and equipment that have been 
developed enabie high production rates and low han- 
dling costs. This permits big savings over conventional 
methods which are plagued with erratic warpage, straight- 
ening and resultant grinding problems. Finished 60 Case 
parts frequently cost less than the scrap losses that result 
from conventional methods. 


60 Case material has a surface hardness close to 60 on the 


Rockwell C scale which is essential to resist wear. 


Long lengths of material ranging in diameter from %4” 
to 4” are stocked to enable prompt shipment of 60 Case 
parts, with or without special machining. Write for 

literature and name of your local representative. 


For emergency needs call coliect 
MAnhasset 7-1800 








ADVANTAGES 
of 60 Case 


e COST REDUCTION ¢ GROUND FINISH 
© HARD BEARING SURFACE = © STRAIGHT PARTS 
© NICK-& DENT-PROOF DELIVERY FROM STOCK 
© ACCURATE DIAMETERS e ADDED STRENGTH 
e UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


DE RODS ¢ SHAFTING ¢ RO} © TRA 
ISTON RODS © ARBORS « R PINS ¢ TIE 








iG PINS * AXLES « CONT RODS « GU 
MANDRELS © BEARING ROLLERS ¢ SPIN 


THOMSON INDUSTRIES 


Inc. 
Dept. C-5, Manhasset, New York 
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How adapters affect 
“V” packing performance 


The widespread popularity of “V” 
type packings is largely due to their 
versatility. For low pressure applica- 
tions, a single ““V"’—with male and 
female adapter—may be sufficient. 
A set, incorporating many “V’s”, 
can withstand pressures well over 
50,000 psi. They are used in cylinders 
(inside packed) and on rods (outside 
packed). 

The overall performance, both 
sealing efficiency and service life, 
however, is largely dependent on the 
adapters which support the packings 
—and primarily on the female 
adapter because it supports the 
entire set. Excessive friction, packing 
extrusion, short service life and 
failure to properly seal can all result 
from adapters that are oversize, 
undersize, or made from materials 
not suited to the application. 


Common Adapter Materials 


Adapters are usually made of metal, 
phenolics, hard homogeneous rub- 
ber, fabricated rubber or leather. 
Each material has its merits and its 
limitations. In this group there is a 
range from hard, non-compressible 
materials to those that are softer and 
compressible. 


What The Female Adapter Must Do 


As we said earlier, the female adapter 
supports the entire set. But that’s 
only part of its job. It must be hard 
enough to prevent extrusion of the 
“Vv” under pressure. Yet it must be 
soft enough to compress without 
fracturing. It must “breathe”— 
compress and flow radially under 
pressure then recoil when pressure is 
reduced thereby bridging the metal 
clearance. 

Since “V” packings are in the 


category of “lip” type packings, 
their sealing action is due to the 
force of the actuating pressure ex- 
panding the packing. As a result of 
this “breathing” action, friction on 
the return stroke is negligible. 


Adapter Material Selection 


Now to get back to adapter materials. 
Metal, usually brass or bronze, is 
hard and inflexible. It can be 
machined so that the clearance is 
held to a minimum but it cannot 
breathe with the packings. Excessive 
friction and wear usually result. 

Phenolic adapters are only slightly 
better. They “breathe” very little and 
at high pressures often fracture. 

Hard homogeneous rubber, fabri- 
cated rubber or leather adapters are 
superior to both metal and phenolics. 
This is because these materials are 
compressible—they will “breathe” 
with the packing thus bridging the 
clearance and eliminating extrusion 
without unnecessary friction. 

Homogeneous rubber adapters 
should be of about 55 Durometer on 
the “D” scale, fabricated rubber 
should be a fairly hard texture, and 
leather adapters are usually impreg- 
nated with a hard wax. 

Houghton, the only manufacturer 
of both packings and fluids for 
hydraulics, has widespread experi- 
ence in packing design, application 
and performance. For unbiased 
recommendations and help in im- 
proving packing performance, write 
E. F. Houghton & Co., 303 W. 
Lehigh Avenue, Philadelphia 33, Pa. 





@ Houghton 


Noustey's pantwe® " PRODUCTION « 


Circle 307 on Page 19 


Circle 308 on Page 19> 
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When a 1/2” aluminum bolt bears more than a 40,000-psi stress... 





i 
s 
; 
. . 4 
= ; ©, 
x 
~ ~ ee 
mi. a 4 
: . . ne a Teal 
re YS ™. 
 “. & —_ 


ALCOA ALUMINUA 





Vhen a 4" aluminum bolt 
bears more than 
40,000-psi stress ...... 


Hang a 210-lb outboard on the transom of a 
frisky speedboat, uncork its 75 horses worth of 
power and go zigzagging across a choppy sea. 
Given these circumstances, outboard designers 
tell us, tension on the engine mount bolts exceeds 
40,000 psi. 

As insurance that these bolts will never snap, 
Alcoa furnishes 4-in. x 4-in. hex-head aluminum 
cap screws that have a minimum tensile strength 
of 62,000 psi. That’s enough reserve strength to 
stand up under unexpected impact or years of 
fatiguing use. 

In screw machine parts as well as forgings, 
castings, extrusions and impacts, Alcoa can de- 
liver aluminum in an almost limitless variety of 


. that’s Alcoa Total Ability at work! 


forms, colors, textures, tempers 
and thicknesses. 

Alcoa also produces tough, 
cold-headed parts like these for 
vibration-absorbing aircraft- 
type engine mounts. 

Alcoa Total Ability, un- 
matched by any other light- 
metals manufacturer, can help 
you achieve an ingenious de- 
sign solution, less waste in production or a proj 
uct that sells better. How can we help you? 
your nearest Alcoa sales office, or write Alum 
num Company of America, 856-K Alcoa Bui 
ing, Pittsburgh 19, Pa. 


ALCOA ALUMINUM 


SCREW MACHINE PRODUCTS 
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Growing Up Gracefully 


EVERAL weeks ago this page 

observed that one mark of a 

professiona! is the salary paid 
for services rendered. Improvement 
in engineering salaries, relative to 
personal incomes of other groups 
and the true value of the dollar, 
is concrete evidence of professional 
recognition. 

Another mark of the maturing 
of engineering is the growth of 
support groups—analogous to the 
medical profession with its increas- 
ing dependence upon specialists. 
In engineering, one type of support 
is well established: Technical spe- 
cialists who can bring a competence 
and depth of knowledge to the de- 
sign effort that few practicing en- 
gineers could ever develop while 
coping with everyday, first-order 
problems. Experts in stress analysis, 
kinematics, electronics, mathematics, 
etc., truly support the design effort. 

Other specialty groups have been 
conceived and developed to sup- 
port design on more pragmatic 
fronts. They appear in growing 
number: Standards, reliability, pro- 


ducibility, value analysis, product 
assurance, etc.—and tomorrow will 
bring more new labels. One could 
lament this trend, pointing out that 
design is releasing its prerogatives 
to other “improvement” groups. 
But it seems self-evident that these 
groups will become essential and 
entrenched to the degree that they 
add value to the total design in- 
vestment. Overleaf, Phil Tripoli 
discusses one such design-support 
function—value engineering. 

One may gain the impression that 
the design engineer is in danger of 
being displaced or becoming a mere 
pawn. Not so! If anything he’s 
more in the limelight—and on the 
spot, too—than ever before. He dare 
not fail to respond to the demands 
and rewards before him—or to take 
advantage of the assistance offered 
him. 
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Vhen a 4" aluminum bolt 
bears more than 
40,000-psi stress . 


that’s Alcoa Total Ability at work! 


Hang a 210-lb outboard on the transom of a 
frisky speedboat, uncork its 75 horses worth of 
power and go zigzagging across a choppy sea. 
Given these circumstances, outboard designers 
tell us, tension on the engine mount bolts exceeds 
40,000 psi. 

As insurance that these bolts will never snap, 
Alcoa furnishes 4-in. x 4-in. hex-head aluminum 
cap screws that have a minimum tensile strength 
of 62,000 psi. That’s enough reserve strength to 
stand up under unexpected impact or years of 
fatiguing use. 

In screw machine parts as well as forgings, 
castings, extrusions and impacts, Alcoa can de- 
liver aluminum in an almost limitless variety of 





forms, colors, textures, tempers 
and thicknesses. 

Alcoa also produces tough, 
cold-headed parts like these for 
vibration-absorbing aircraft- 
type engine mounts. 

Alcoa Total Ability, un- 
matched by any other light- 
metals manufacturer, can help 
you achieve an ingenious de- 
sign solution, less waste in production or a proj 
uct that sells better. How can we help you? 
your nearest Alcoa sales office, or write Aluni 
num Company of America, 856-K Alcoa Buik 
ing, Pittsburgh 19, Pa. 


ALCOA ALUMINUM 


SCREW MACHINE PRODUCTS 
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Growing Up Gracefully 


EVERAL weeks ago this page 


observed that one mark of a 

professional is the salary paid 
for services rendered. Improvement 
in engineering salaries, relative to 
personal incomes of other groups 
and the true value of the dollar, 
is concrete evidence of professional 
recognition, 

Another mark of the maturing 
of engineering is the growth of 
support groups—analogous to the 
medical profession with its increas- 
ing dependence upon specialists. 
In engineering, one type of support 
is well established: Technical spe- 
cialists who can bring a competence 
and depth of knowledge to the de- 
sign effort that few practicing en- 
gineers could ever develop while 
coping with everyday, first-order 
problems. Experts in stress analysis, 
kinematics, electronics, mathematics, 
etc., truly support the design effort. 

Other specialty groups have been 
conceived and developed to sup- 
port design on more pragmatic 
fronts. They appear in growing 
number: Standards, reliability, pro- 


ducibility, value analysis, product 
assurance, etc.—and tomorrow will 
bring more new labels. One could 
lament this trend, pointing out that 
design is releasing its prerogatives 
to other “improvement” groups. 
But it seems self-evident that these 
groups will become essential and 
entrenched to the degree that they 
add value to the total design in- 
vestment. Overleaf, Phil Tripoli 
discusses one such design-support 
function—value engineering. 

One may gain the impression that 
the design engineer is in danger of 
being displaced or becoming a mere 
pawn. Not so! If anything he’s 
more in the limelight—and on the 
spot, too—than ever before. He dare 
not fail to respond to the demands 
and rewards before him—or to take 
advantage of the assistance offered 
him. 
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PHILIP TRIPOLI 

Senior Engineer, Value Engineering Branch 
Norair Div., Northrop Corp. 

Hawthorne, Calif. 





Smedley, you just don’t fit into our 
Value Engineering program. 


Circle 21-2 on Page 19 for extra copy. 





ADDISM is usually associated with the pro- 

pensity of the female for exotic hats, the strange 

taste of the younger generation for the tune- 
less beat of rock-and-roll music, the stunts of col- 
lege boys, or the defeatist abstractions of the beat- 
nicks. The mature male, while resigning himself 
to some of these absurdities, and even secretly ap- 
proving of some female fancies, nevertheless views 
the faddist with a certain amount of derision. Yet, 
even industry is subject to fads. Value engineering 
fits this category. 

The functions of value engineering are not new, 
although the name is. Actually, production design, 
product analysis, design producibility, and cost en- 
gineering have been performing much the same 
function. But a new glamor has been attached to 
the concept. 

The title—Value Engineering—fits the function 
very well; however, care should be taken that the 
excessive zeal for, and the potential exploitation of, 
this field does not cause value engineering to go 
the way of the efficiency expert. This articie indi- 
cates what can be expected from a value-engineer- 
ing program, and the orientation and climate that 
should be developed in order to insure success of 


the program. 


What the Program Can Do 


Value engineering offers the designer a powerful 
tool for use in decision making. A well-developed 
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Reactions to value engineering have ranged from 


eager acceptance to militant rejection. 


But the true worth 


of a VE program seems to lie somewhere between the two 


extremes. What can reasonably be expected from such 


a program? And how should the program be set up for 


best results? Here’s how one value engineer sums it up. 


program makes available information which would 
require a great expenditure of time and effort if 
left up to the individual. In many cases the result 
is design optimization at minimum cost. 


Contributions to Engineering: A value-engineer- 
ing group, composed of specialists in the major 
fields (machining, sheet-metal fabrication, welding, 
etc.) can explain in minutes what would take the 
individual designer hours of investigation. In ad- 
dition, these specialists can always punctuate their 
remarks with a dollar sign, which is the basic 
parameter for relating the value of a design. 

The competent value engineer is not prejudiced 
for or against any manufacturing process. He com- 
pares a given process against other possible meth- 
ods of manufacture, and furnishes costs and related 
data to substantiate his recommendations. While 
manufacturing is likely to press for designs which 
utilize company facilities and equipment, the value 
engineer considers all known practical processes. 

Value engineering acts as a depository of infor- 


fy 


. . . the competent value engineer is not prejudiced . 
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mation which is readily transferable. This function, 
which is often overlooked, can significantly benefit 
the company by preventing duplication of effort in 
the design of detail parts. 

Value @ngineering can play a significant role in 
large and small production runs. When extended 
production is involved, in time the design can be 
improved by suggestions from manufacturing, tool- 
ing, purchasing, and/or by a directed cost-reduction 
program. However, this is an expensive procedure, 
which could have been eliminated by optimizing 
the original design. Obviously, when production 
quantities are small, the design must be optimum 
from the outset. An effective value-engineering pro- 
gram can insure minimum cost regardless of the 
number of items to be produced. 


Cost Reduction: In literature extolling the vir- 
tues of value engineering, examples are given of 
fabulous savings attributed to this program, If the 
initial designs were poor in the first place, sub- 


stantial cost reductions could be realized by value 











> 
Axe 


. . . Sizable savings 
even in a well-balanced engineering department .. . 
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. . reluctance of the designer 
to utilize the value engincer’s services . 


engineering. But ordinarily, such is not the case. 

A value-engineering program may show sizable 
savings even in a well-balanced engineering de- 
partment. But generally, individual savings are less 
than $500; however, the frequency of their occur- 
rence can add to a satisfying sum. 

Even more important results of a value-engineer- 
ing program are the potential savings than can ac- 
crue from acquired learning, which can be used 
in future designs, 


implementing the Program 
An effective value engineering program must 
possess the following characteristics: 


1. Complete approval and backing of management. 

2. Trained, qualified, and competent personnel to evalu- 
ate designs and/or products. 

3. Feedback system for checking the effectiveness of the 
program. 

4. Cost-data system, to serve in evaluating designs. 

5. Close co-ordination with and support of purchasing, 
manufacturing, tooling, quality control, planning, etc. 

6. Educational program. 

7. Development-research program. 


Management Backing: Management can stimu- 
late the desired response to a value-engineering pro- 
gram in several ways: 


1. Demonstrably endorse value engineering by impress- 
ing on supervisors that their full co-operation and participa- 
tion in the program are expected. 

2. Make it known that drawing-change requests will be 
scrutinized to determine the value quality of the original 
designs. This approach provides management with a double- 
edged check on the effectiveness of the value-engineering 
program, since any poor product features could be attributed 
to one of several factors: Value engineering has not demon- 
strated competence; value engineering was not sufficiently 
utilized; departments other than design and value engineer- 
ing were deficient. 

3. Establish cost targets for all projects. Since many 
projects operate on limited budgets, the services of the value- 
engineering group should be sought at the early stages of 
the designs. Besides helping to optimize the designs, value 
engineering can provide estimates of expected product costs. 
These evaluations can be used not only to compare predicted 
costs against target costs, for a given percentage of comple- 
tion, but also to check manufacturing charges for those 


items. 


One of the difficulties encountered in a value- 
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Value Engineering 
vs 
Value Analysis 


Some companies maintain both value-en- 
gineering and value-analysis programs. There 
is no conflict between these programs if the 
responsibilities of each are limited by their 
natural functions. 

Any change made in the product must be 
preceded by a design change. Since the pri- 
mary function of value engineering is to as- 
sist the designer in optimizing the design, 
it is natural to expect that any proposed de- 
sign change be first checked by value engi- 
neering. 

This provides an obvious boundary for the 
two programs. Value engineering is responsi- 
ble for design evaluation, including review 
of proposed changes to the design. All other 
efforts to improve the product or to reduce 
costs are the responsibility of value analysis. 

The following actual cases show the dis- 
tinction between the functions of value analy- 
sis and value engineering: 


© A nylon phenolic honeycomb required 
for the core of a vertical stabilizer tip was 
purchased in a 2 x 13 x 43 block at $59.30 
per block. In this form, material waste was 
high. Purchasing found that honeycomb could 
be brought for $30.50 in three pane! thickness- 
es closer to actual requirements. No design ef- 
fort or decision was required. This is good 
value analysis. 


© A drawing-change request, initiated by 
manufacturing, suggested that the core in this 
same vertical stabilizer tip be changed from 
a combination honeycomb and foamed-in- 
place core to a fully foamed-in-place core. 
Adoption of the proposal would require a 
drawing change; therefore, value engineering 
conducted the evaluation. The change re- 
sulted in substantial savings. 











engineering program is the reluctance of the de 
signer to utilize the value engineer’s services. Under- 
standably, the designer may resent the implied sug- 
gestion that his design can be improved. There must 
be a genuine attempt in a value-engineering pro- 
gram to convince the designer that he and the 
value engineer are a natural team. But selection of 
the final design should rest with the designer. 

In some companies, even though the designer has 
received formal training in stress analysis and even 
though he performs initial stress calculations, the 
stress analysts are responsible for the structural ef- 
ficiency of the product. Yet, in the area of costs, 
where the designer’s training and experience are 
very limited, no positive control is provided. 

Some proponents of value engineering believe that 
an effective control can be provided by requiring 
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The Value Engineer 


| The key to an effective value-engineering program lies in the proper choice of 


personnel. 


The following points will help to determine suitability for the job. 


| @ Education. An engineering degree, or its equivalent, is of prime importance. 


ports. 
ability to sketch also comes in handy. 





@ Experience and Background. Several years’ design experience is desirable. 
The value engineer must have a broad practical knowledge of various manufactur- 
ing processes, and their relation to cost. He should also be familiar with the prac- 
tices of the various functions not directly related to engineering. 


@ Personality and Temperament. Since the value engineer must deal with 
many individuals, he should like people; in addition, he should not be too sensi- 
tive if his suggestions are rejected. And, finally, he should be patient. 


@ Ability to Communicate. Many value-engineering studies culminate in re- 
For this. reason, a value engineer should be able to write clearly. The 





. . the value engineer should have 
a well-rounded background . . . 


value-engineering approval of all drawings. This 
is a drastic action, which may not accomplish the 
desired results, especially in the event of crash 
projects, Instead, the services of the value-engineer- 
ing group should be sought voluntarily by the 
designers. However, unless management generates 
a climate which will induce this attitude, full 
participation in a value-engineering program will 
be slow in coming. 


Trained Personnel: The key to an effective value- 
engineering program lies in competent, well-trained 
personnel. 

The value engineer should have a well-rounded 
background, with broad training in engineering, 
costs, processes, and communication. Since the very 
nature of his function almost insures that his road 
will not always be smooth, he should have the 
ability to get along with people. For these reasons, 
liaison engineering provides an excellent background 
for value engineering. 

Value engineering is, at best, a thankless jcb. 
Rarely, can the value engineer take credit for a 
successful idea because, generally, its adoption was 
the culmination of team effort. For this reason, a 
value engineer must like the work for itself. 
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Feedback: Since the value of a design is related 
to its true cost, the ideal feedback system should 
include a cost-accounting procedure. However, the 
value of a design may also be appraised by the 
following methods: 


1. Establish cost targets for each project. Then, if the 
product cost, at any percentage-completion check, significant- 
ly exceeds the cost target, an investigation will reveal the 
reason and indicate corrective action if advisable. 

2. Review the drawing-change requests. A statistical 
sampling of drawing-change requests, as well as engineering 
orders, can be very informative. But it should be remem- 
bered that an apparent deficiency in the design may be at- 
tributed to established parameters not controlled by the de- 
signer. For this reason, a review of drawing-change requests 
should be accompanied by discretion. 

3. Compare product cost against industry averages for 
equivalent products. This type of check is superficial. It 
could even be argued that the comparison has no basis in 
fact. However, it is indicative of how product costs compare 
with those of competitors. 


The approach outlined in these steps will be 
more realistic and definitive in gaging the efiec- 
tiveness of a value-engineering program than the 
periodic recording-reporting system usually adopted. 
The latter creates the.drudgery of bookkeeping and 
encourages distortion of facts. Many problems pre- 
sented to value engineering take as long to record 
as to resolve. Thus, their solution would be of lit- 
tle use to management in judging the value of 


the program. 


Cost-Data System: Since cost information is of 
vital importance in evaluating designs, it is im- 
perative that certain data be established for com- 
pany-wide use: 


1. Time standards for all company operations and proc- 
esses, The definition of “standard time” should be learned 
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. value engineering is continually using 
the services of purchasing, 
tooling, and manufacturing . . . 





and understood by all supervisors, so that everyone operates 
on the same basis. 

2. Rates for various types of labor. A central agency 
should establish the hourly cost of various types of labor 
(machining, welding, etc.) performed by the company. 

3. Learning curves. Most people confuse learning curves 
with realization curves. Learning curves show the effect of 
operator experience, which, in turn is influenced by the size 
of release quantities. On the other hand, a realization curve 
shows the composite effect of the size of the production- 
release quantities, operator learning, methods improvement, 
engineering changes, and evolutionary forces (for example, a 
new process is developed, equipment is automated, etc.). 

This realization curve is predictable for a large project 
because it deals with the average effect on a multitude of 
parts and components. But for value-engineering work, the 
same realization curve is generally not applicable for the 
following reasons: Specific designs are under consideration, 
and no engineering changes are anticipated for them; meth- 
ods for producing the item have been analyzed and are fairly 
well defined; evolutionary improvements that may occur 
are nebulous. 

4. Material Costs. Value engineering should be fur- 
nished with pricing lists of most commonly used materials. 
This will reduce the calls made to purchasing for this in- 
formation, and also permit a continuous check on pricing 
changes. 


Co-operation and Co-ordination: Since value en- 
gineering is continually using the services of pur- 
chasing, tooling, and manufacturing, it is desirable 
to assign representatives of those departments to 
co-ordinate value-engineering requests, By the same 
token, these departments can request the help of 
value engineering in evaluating suggestions not nor- 
mally handled by liaison engineering. 


Educational Program: A current trend is to try 
to make the designer cost-conscious by forcing him 
to participate in seminars, committees, and other 
activities which feature beautifully prepared pamph- 
lets full of high-sounding slogans. This approach 
may appeal to the novice, but it is not palatable to 
the experienced designer. 

Another plan attempts to indoctrinate the de- 
signer in the use of costs in the preliminary analy- 
sis of his designs. Besides being expensive, the 
meager smattering of cost knowledge thus attained 
often misleads the designer. There have been cases 
where designers who had a first success with a 
particular process tended to use this process in sub- 
sequent designs even though other methods would 
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have been more economical. 

The designer requires only a brief discussion 
of the elements of costs, In an educational program, 
the main emphasis should be in periodically pre- 
senting movies, talks, and literature, describing the 
latest manufacturing processes, materials, equipment 
etc. which can help the designer to solve his prob- 
lems. A judicious sprinkling of cost information 
can be used to season the presentation. 


Tips 
and 
Techniques 





Fiading Resultants 


A sheet of light-weight rectangular co-ordinate 
paper, overlaid on a sheet of polar co-ordinate paper, 
as shown, provides a handy method for finding the 
resultant of two vectors, and the angle between the 
resultant and the x axis. 





In the illustration, the x component = 3, the y 
component = 4 and the resultant, from the chart, 
is 5. The angle can be read from the polar--co- 
ordinate paper, and is about 53 deg—Smney Krav- 
rz, Dover, N. ]. 





Hydraulic Pumps and Motors 
In the August 17, 1961, issue, Page 139, the 
sign of C;, in the right-hand side of Equation 2 
should also be reversed to describe fluid-motor 
performance. 
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scanning the field for ideas 


inlet controls output of an axial-piston pump. The cylinder block, 
which contains the inlet port, can be moyed axially to position the inlet 
port along the stroke of the pistons. Thus the effective stroke length of the 
cylinder is varied, but the mechanical stroke length remains constant Prin- 
ciple employed in a pump by Weatherhead: Co., Cleveland, Ohio. 
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Toggle moves filters to control 
color coding of a lever switch. Thus, 
one lamp provides multiple colors to in- 
dicate position of switch. Principle em- 
ployed in a switch by Switchcraft Inc., 
Chicago, III. 


Regulators smooth pulses to per- 
mit flow measurement of a pulsating 
stream. A portion of the flow from the 
main stream is passed through tandem 
pressure regulators to produce a uniform 
flow. Pressure drop of this uniform flow 
through a fixed orifice provides a measure 
of the flow. Principle employed in a flow 
meter by Conti Elektro AG, Berlin, Ger- 
many. 














Prism detects movement of a light 
beam to provide a high-sensitivity angle sen- 
sor. At zero reading, the light reflected from 
the mirror is internally reflected in the prism. 
However, when the mirror is rotated slight- 


Cloth forms element for an electric 


space heater. A strip of graphite cloth, 
wound on a frame, forms the resistor ele- 
ment. The blower fan draws air in through 
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ly, more light is refracted through one or 
the other side of the prism. The resulting 
light unbalance is measured by photocells. 
Principle employed in an angle sensor by 
HH Controls Co., Burlington, Mass. 


the case and on through the graphite cloth. 
Graphite cloth for heating element developed 
by National Carbon Co., Union Carbide 
Corp., New York, N. Y. 
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Toggle moves filters to control 
color coding of a lever switch. Thus, 
one lamp provides multiple colors to in- 
dicate position of switch. Principle em- 
ployed in a switch by Switchcraft Inc., 
Chicago, III. 
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mit flow measurement of a_ pulsating 
stream. A portion of the flow from the 
main stream is passed through tandem Main ~~ 

















of the flow. Principle employed in a flow 
meter by Conti Elektro AG, Berlin, Ger- 
many. 


pressure regulators to produce a uniform current oa 
flow. Pressure drop of this uniform flow A 
through a fixed orifice provides a measure ae 
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Prism detects movement of a light 
beam to provide a high-sensitivity angle sen- 
sor. At zero reading, the light reflected from 
the mirror is internally reflected in the prism. 
However, when the mirror is rotated slight- 


Cloth forms element for an electric 
space heater. A strip of graphite cloth, 
wound on a frame, forms the resistor ele- 
ment. The blower fan draws air in through 
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gloss 


ly, more light is refracted through one or 
the other side of the prism. The resulting 
light unbalance is measured by photocells. 
Principle employed in ar: angle sensor by 
HH Controls Co., Burlington, Mass. 


the case and on through the graphite cloth. 
Graphite cloth for heating element developed 
by National Carbon Co., Union Carbide 
Corp., New York, N. Y. 
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Diaphragm 














Pointer shades photocells to actuate a me- 
ter relay. Movement of the pointer shades one or 
the other photocell from a beam of light to actuate 
a relay. Screening tab length determines operating 
band width of the meter. Principle employed in a 
meter relay by P. Gossen & Co. GmbH, Erlangen, 
Germany. 





Vacuum positions probe in a through-the- 
wall thermocouple. The probe is mounted in a 
flexible metal bellows which collapses when a vacu- 
um is applied within the container. An adjustable 
spring, operating against the bellows, controls the 
force of the probe against the object being measured. 
Principle employed in an automatic thermocouple 
by the United Kingdom Atomic Energy Authority, 
Risley, England. 
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Pin trips switch to stop 
punch press motor in case 
of misfeed. In normal op- 
eration, the pilot pin en- 
ters the pilot hole when 
the press closes. However, 
if the hole in the material 
is not in alignment with 
the pilot pin when the press 


-closes, the spring-loaded 


pilot pin is forced upward 
to actuate the normally 
closed switch. Die protec- 
tion device developed by 
Micro Switch Div., Min- 
neapolis-Honeywell Regu- 
lator Co., Freeport, IIl. 


Floating caliper su p- 
ports gaging rollers. Ver- 
tical travel of the upper 
roller in relation to the 
caliper permits the roller 
to follow nominal thickness 
variations. The entire cali- 
per and reller assembly can 
move vertically within the 
C-shaped main frame to 
follow any vertical motion 
of strip being measured. 
Principle employed in 
thickness gage by Daytronic 
Corp., Dayton, Ohio. 


161 








SCANNING THE FIELD FOR IDEAS 
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Pointer shades photocells to actuate a me- 
ter relay. Movement of the pointer shades one or 
the other photocell from a beam of light to actuate 
a relay. Screening tab length determines operating 
band width of the meter. Principle employed in a 
meter relay by P. Gossen & Co. GmbH, Erlangen, 


Germany. 


\ 


Wall -————>} 


Vacuum positions probe in a through-the- 
wall thermocouple. The probe is mounted in a 
flexible metal bellows which collapses when a vacu- 
um is applied within the container. An adjustable 
spring, operating against the bellows, controls the 
force of the probe against the object being measured. 
Principle employed in an automatic thermocouple 
by the United Kingdom Atomic Energy Authority, 
Risley, England. 
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Main frame 





Pin trips switch to stop 
punch press motor in case 
of misfeed. In normal op- 
eration, the pilot pin en- 
ters the pilot hole when 
the press closes. However, 
if the hole in the material 
is not in alignment with 
the pilot pin when the press 


-closes, the spring-loaded 


pilot pin is forced upward 
to actuate the normally 
closed switch. Die protec- 
tion device developed by 
Micro Switch Div., Min- 
neapolis-Honeywell Regu- 
lator Co., Freeport, Ill. 


Floating caliper s u p- 
ports gaging rollers. Ver- 
tical travel of the upper 
roller in relation to the 
caliper permits the roller 
to follow nominal thickness 
variations. The entire cali- 
per and roller assembly can 
move vertically within the 
C-shaped main frame to 
follow any vertical motion 
of strip being measured. 
Principle employed in 
thickness gage by Daytronic 
Corp., Dayton, Ohio. 
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Convex valve seat shifts 
operating fulcrum of valve dur- 
ing the valve stroke. When the 
float-actuated valve starts to 
open, the fulcrum is near the 
valve, providing maximum me- 
chanical advantage to open the 
valve against pressure. As the 
valve is opened farther, the ful- 
crum moves outward along the 
valve seat, reducing the mechani- 
cal advantage, but increasing 
valve travel in proportion to float 
rise. When the liquid level drops, 
the valve arm pivots about heel 
pin to force the valve onto the 
valve seat. Moving-fulcrum prin- 
ciple employed in steam trap by 
Farris Engineering Corp., Pali- 
sades Park, N. J. 


SCANNING THE FIELD FOR IDEAS 
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Starting to Open 


Fulcrum 

















Curved-end links provide a 
continuous surface belt conveyor. 
The interlocked and overlapped 
links can traverse convex or con- 
cave curves. Principle employed 
in a belt conveyor by May-Fran 
Mfg. Co., Cleveland, Ohio. 
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Gate seals fluid in a shut- 
off gate valve. Since the gate 
seals against the smooth bore of 
the valve, no ridges or grooves 
are required. Thus the valve 
produces minimum pressure drop 
in the open position. Principle 
employed in a valve by Johan- 
nes Erhard, Heidenheim/Brenz, 
Germany. 
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JOHN V. E. HANSEN 
Contract Manager 
National Research Corp. 
Cambridge, Mass. 
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* Progress Reports 


Delivery Schedules 
Security 
Presentations 


AINTAINING a good level of government 
contract business is by no means simple. The 
effort required depends upon the product, 

the organization selling it, the amount of competi- 
tion, and the technical, political, and financial situ- 
ation. Coping with these variables to obtain a gov- 
ernment contract— particularly a research and 
development contract—is only half the struggle. 
The next step—performance of the contract—is every 
bit as demanding. 

If this is the first research and development con- 
tract that your organization has had, the first few 
weeks and months may seem fairly hectic. Many 
regulations affect the manner in which contracts 
must be performed under the government’s rules, 
and learning to live with these rules is never easy. 
However, beyond the written rules (contractual re- 
quirements) there are some unwritten rules or guide 
lines that govern your performance. It seems justi- 
fiable to categorize these as “requirements,” because 
awareness of them may make quite a difference in 
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Technical and Financial Problems 


the efficiency with which you perform your pres- 
ent contract, and in your success in acquiring addi- 
tional contracts. 


@ Administration 


These unwritten requirements are the basis for 
establishing sound contractual relationships. Let us 
define sound contractual relationship as the estab- 
lishing of a working rapport with a contract monitor 
and his agency in such a manner that the associa- 
tion serves to enhance your reputation, and leaves 
the impression that your organization is a good one 
to do business with. This means going beyond the 
legal contractual requirements. Many organizations 
have fulfilled contracts without ever establishing 
a sound contractual relationship. 


Supplementary Progress Reports: There are two 
basic advantages to establishing and maintaining 
a close workiag relationship with the project mon- 








itor. First, it improves contract performance, and 
second, it will likely prove to be a source of addi- 
tional work. 

As a typical example of the means by which such 
a close working relationship can affect your per- 
formance in a contract, consider the matter of pro- 
gress reports. Certainly, as required by the contract, 
you furnish periodic progress reports. Through 
these, the contract monitor gets a fairly good idea 
of what is going on. Unfortunately, with the normal 
delays in processing reports, forwarding them to 
the agency, and having them distributed through 
normal channels, any progress report is at best a 
good indication of what happened 45 days ago, 
and not what happened in the last week or so. 
Obviously, then, a close contact with the contract- 
ing agency serves to complement progress reports 
and keeps the project monitor informed of the latest 
developments. Thus any comments made by the 
monitor, either in terms of assistance or possible 
redirection of the work, can be received much 
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RED CONTRACT! 


earlier than if the contract monitor had to rely on 
the progress reports alone. 


Technical Guidance: There is also the question 
of guidance on the evaluation of results. For ex- 
ample, assume that you are developing a new ma- 
terial. You undertake certain tests to evaluate ma- 
















The contract is between you and “the govern- 
ment.” Here, the author, starding at right is 
participating in a conference with the contract 
monitor. 
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terials developed in the course of the program. It 
would be worthwhile to discuss these tests with the 
project monitor while the operations are underway, 
because the contract monitor may very well be 
able to assist by providing recent unpublished in- 
formation that would affect your work. 

The technical man monitoring your project has 
probably had a lot of experience in this specific 
area, unless it is a very unusual situation. He is 
generally responsible for a number of other contracts 
at the same time, all in the same technical area, and 
he therefore represents a good store of knowledge. 
Allow him an opportunity to make technical con- 
tributions in any problem areas when it seems 
reasonable. 

Again, you may be up against a specific technical 
problem, and request assistance from the monitor. 
Far from resenting requests for help, most monitors 
are apt to appreciate a company’s attitude in such 
cases. Consider the alternative: Faced with a 
specific problem that is holding up your work, you 
quietly go on your way looking for an answer, mis- 
leading the contract monitor into thinking that all 
is well. When the truth finally becomes known 
(and it always seems to come out at the worst time), 
you have lost considerable ground—and have done 
quite a bit toward ruining your contractual rela- 
tionship. 


Exchange of Information: In doing your work and 
in contact with other agencies, you begin to rep- 
resent a source of information as to what is going 
on elsewhere in the field, and in the other agencies 
you deal with. In this respect you can be of assist- 
ance to your project monitor by filling him in on 
developments in other areas, 

Much “cross pollination” is achieved by govern- 
ment contractors who pick up pieces of information 
and pass them along. On more than one occasion, 
contractors have found that information they re- 
layed to a contract monitor helped him with some 
of his current problems. 

The foregoing is particularly true today, when 
many organizations are designing components for 
space vehicles. The lack of knowledge of how 
materials behave in space, added to such problems 
as heat transfer and lubrication (which impose 
new requirements in space applications) combine to 
make «apparently simple design tasks rather sub- 
stantial problems. Any information passed along in 
these design areas will almost surely be of value to 
the monitor in his work. 

Technical and Financial Problems: In maintain- 









ing contractual relationships it is also important to 
alert the monitor to possible problems, both technical 
and financial. The importance of raising these 
“storm warnings” (particularly in the financial area) 
cannot be stressed too much. The reason is simple: 
In the matter of money, in particular, the govern- 
ment usually acts with what might be considered 
extreme slowness by industrial standards. The com- 
mitment of funds in most routine programs results 
from many months of negotiation through various 
government channels. Therefore, if you think the 
program is going to require additional funds and 
you intend to make a request for such funds, do 
so at the earliest possible moment. To encourage 
such promptness, many contracts require fund re- 
ports as well as technical progress reports. The idea 
here is to give the government as much advance 
notice as possible of any potential overruns on 
government contracts. 

Although this notice is helpful, the procedure is 
still subject to the normal delays. Therefore, on 
occasion, by the time the fund reports (indicating 
that you are spending at an excessive rate) are re- 
ceived, the damage is done and it may be too late 
to get additional funds. Here again the responsi- 
bility is yours. If you see problems coming (either 
financial or technical) call it to the monitor’s atten- 
tion as early as possible. It is certainly better to be 
criticized for crying “wolf” when a problem doesn’t 
materialize than to wait until it is so late that it 
becomes impossible to do anything about it. 


Delivery Schedules: In this discussion it is as- 
sumed that you would adhere rigidly to the contract 
delivery schedules, both in terms of reports and 
materials. These requirements are legally estab- 
lished by the contract and you are leaving your- 
self in a highly vulnerable position whenever you 
ignore them. It is particularly unwise to assume 
that minor delays in deliveries or reports will not 
be noticed. Even missing a delivery date by a day 
or two can be critical if the program is closely in- 
tegrated with other programs, as is frequently the 
case. Therefore, if it appears that you are about to 
miss a scheduled delivery date, contact the agency 
in question and alert them to this in order that they 
may take this into consideration in their plans and 
schedules, 

Again, consider the space component designer. 
Many of our current programs are predicated upon 
space “shots” that must adhere to rigid schedules. 
In the extreme case—certain shots destined for in- 
terplanetary targets—these can be made only dur- 





Macuine Desicn 


























ing opportune periods dictated by nature. Failure to 
meet a schedule for such shots means many months 
must elapse before conditions permit scheduling 
another shot. Moreover, keep in mind that every 
contractor—regardless of how small a part his de- 
sign or development work contributes—is a vital 
part of the team. The earlier a potential trouble 
spot in a contractor’s schedule comes to light, the 
better for all concerned, 


Security: On government contracts security is 
important. If a company is going to do classified 
work, it must set up an efficient security system. 
In day-to-day activities with the government agency, 
you should create confidence that your firm is 
security conscious. Any time classified documents 
are sent through the mails in a manner that is in- 
consistent with security regulations, or there is 
other evidence on the part of the company that it 
has a casual attitude toward security, be assured 
that it will not be overlooked by the government 
agency. Not only will you be on the receiving end 
of a security infraction notice, but you also tarnish 
your reputation somewhat. 


@ Communication 


So far we have covered the need for maintaining 
a good contractual relationship, that is, the “why.” 
Now let us look at the “how.” 


Personal Communications: To start with there is 
the personal element. From purely legal and con- 
tractual standpoints you are doing business with 
“the government.” However, the government has 
designated a specific individual or group of individ- 
uals to administer the technical and contractual 
requirements of the contract. So far as you are con- 
cerned, these individuals will represent the govern- 
ment for the life of the contract. They are your 
source of approval; your source of information; your 
source of assistance; and, to be sure, your source 
of discipline if discipline is needed. 

A contract monitor will judge your company 
primarily through your representatives. This has 
many obvious ramifications. It is worth stressing 
that any meeting of your people with those of the 
contracting agency should be preceded by a thor- 
ough “in-house” briefing. This is particularly de- 
sirable for company personnel who do not have 
day-to-day contact with the program in question. 
These people should be made aware of the latest 
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developments in the contract, so that they may make 
a maximum contribution in the meeting. It is of 
course desirable that all of your actions and con- 
tacts with the project monitor ‘« directed toward 
conveying a positive impression of imerest, knowl- 
edge, and enthusiasm for the progrem 


Corporate Communications: An extension of the 
personal element is the problem of communications 
and the corporate image. Certainly you should 
keep your lines of communication with your project 
monitor and his agency clear. To this end, it is 
wise to establish one central point of communica- 
tion for all administrative matters relating to gov- 
ernment contracis, 

In the Research Division of NRC, this point is 
the Contracts Office. All communications to 4 
project monitor or his agency that have any bearing 
on the contractual requirements go through this of- 
fice. Conversely, this office is also the receiving and 
filing point for all contractual correspondence. 

This in no way is intended as a device to separate 
the project manager from his technical counterpart 
in the Defense Department agency, which would 
impede technical communications. To the contrary, 
there is much to be said for close—and direct-—tech- 
nical communication between the personnel in- 
volved. To circumvent any possible problems on 
this score, the agency in question should be indoc- 
trinated to think of the Contracts Office as the 
office that speaks for the company insofar as the 
four corners of the contract are concerned. As a 
matter of course, the government agency is noti- 
fied that the Contracts Office is the contractual or 
administrative contact and that the program man- 
ager on the staff should be contacted for all ques- 
tions of a technical nature. 

This procedure is comparable to that employed 
by the government, One man is usually designated 
as project monitor, and is assigned the responsibility 
for day-to-day guidance and control of the contract. 
However, the government makes it quite clear that 
this individual is not authorized to bind the gov- 
ernment contractually, or to make contractual 
changes; such authority rests with the contracting 
officer. 

Once the contact points have been set up and un- 
derstood, the problem is one of maintaining good 
communications with the agency and the monitor. 
Periodic progress reports alone are never wholly 
satisfactory. Telephone calls are certainly in order 
at frequent intervals,-if.for no other reason than 
to make sure that the progress reports were fully 
understood. Frequent contacts go a long way toward 
assuring that everyone concerned is operating on 
the same wavelength. 

Another part of communications involves per- 
sonal contact and visits to the contracting agency. 
There is no substitute for it—it is the best. way to 
get the message across, At-the same time it permits 
you to become more familiar with the agency and 
its problems, both technical and administrative. 


Presentations: One of the most common devices 
used in communication is the “presentation.” This 
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may be anything from a straightforward discussion 
of a project at the agency, to fairly elaborate dis- 
plays of information through the use of board art- 
work or motion pictures, 

Presentations carry a fairly extensive amount of 
information concerning your project and organiza- 
tion out to the agency. It might be argued that this 
should not be necessary, since the project monitor 
should visit you frequently. Unfortunately, travel 
funds are always in short supply, so that many 
monitors cannot visit contractors as frequently as 
they might wish. Also, at any one agency there are 
probably several individuals or groups with some 
interest in your contract. A presentation at the agency 
therefore assures that all personnel concerned at 
the agency are given an up-to-date review of the 
project. There is also, unquestionably, some value 
to such a presentation (if properly done) from the 
standpoint of “selling” your capabilities. 

A presentation offers an ideal opportunity for the 
project monitor to offer comments and suggestions 
on the work performed to date, and the work pro- 
posed for the future. This is particularly valuable 
in design or development projects where circum- 
stances dictate radical changes in original concepts 
or philosophies. 


Tips and Techniques 


A typical example of the foregoing occurred on a 
project in which a contractor spent several months 
working on an experimental device, following the 
lines of his proposal and the subsequent contract. 
As the project developed, each answer brought with 
it at least one new problem. It was not long before 
the project began to bog down, and the contractor 
finally had to admit to himself that a completely 
new approach was in order. The next step was a 
difficult one to contemplate—explaining the situation 
to the contracting agency. Openly admitting the 
fruitlessness of the present approach was an invita- 
tion to a contract termination. The alternative of 
delaying the announcement would merely postpone 
the inevitable with, probably, even more dire results. 

The contractor requested permission to make a 
presentation at the agency, and prepared his ma- 
terial in two phases. The first was a straightforward 
description of the work performed to date, with 
particular emphasis on the effort spent attempting 
to overcome the numerous difficulties encountered. 
From this, it became clear that the contractor was 
justified in recommending abandénment of the origi- 
nal approach. The second phase of the presentation 
was a recommendation for a new approach, but- 
tressed by evidence that it would not be subject to 
the troubles that had been encountered in the pre- 
vious work. The upshot was that the contractor 
was given a new—and larger—contract to pursue 
the new approach. 

In summary, two major points deserve to be re- 
emphasized: 1. Understand the technical and ad- 
ministrative problems facing the monitor and his 
agency, and 2. Develop a conscientious, organized 
effort to establish and maintain good communica- 
tions. To the extent that these factors are given at- 
tention, performance on existing contracts—and the 
probability of getting additional contracts—will be 
improved. 





Calculating Sines and Tangents 


Sines and tangents of angles expressed in degrees 
can be rapidly approximated by the following meth- 
od: 


1. To find the approximate sine of an angle less 
than 30 deg, double the angle, subtract 0.15 times 
the result, then divide by 100. This linear approxi- 
mation to the sine differs from the exact value by 
—2.55 per cent at 4 deg, and +2 per cent at 30 deg. 


Example: Calculate the sine of 15 deg. 

From the method shown, 2 (15) = 30; 30 (0.15) 
= 45; 30 — 45 = 25.5. Then, sin 15 deg = 25.5/ 
100 = 0.255. Actual value is 0.2588. 
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2. To calculate the approximate tangent of an 
angle below 25 deg, simply double the angle, subtract 
one-tenth of the result, then divide by 100. This 
linear approximation to the tangent differs from 
the exact value by less than 3.5 per cent for angles 
from 0 to 25 deg. 


Example: Find the tangent of 15 deg. 

From the method shown, 2 (15) = 30; 30 — 3 
= 27. Then tan 15 deg = 27/100 = 0.270. Actual 
tangent is 0.2679.—Joun H. DeNeere, Western 
Gear Corp., Lynwood, Calif. 


Do you have a helpful tip or technique for our other 
waeret You’ receive ten 


drawings, tables, or photos to: 
Editor, MACHINE DesiGn, Penton Bldg., Cleveland 13, 0. 



















Cold heading and upsetting are familiar methods used for assem- 
bling metal parts. But how about plastic components? For several 
of the thermoplastic materials, the answer is a definite “yes.” 
This article summarizes results of recent tests made to adapt cold- 
heading of plastics to production-line fastening methods. 










cold heading 
of plastics 





H. S. NORRIS OST thermoplastic materials can be cold 
Technical Representative headed to some degree, but among the 
Technical Services Laboratory most workable are the acetal and nylon 
E. |. du Pont de Nemours & Co. resins, Data reported here pertain specifically to 
Wilmington, Del. Delrin 500 acetal resin and Zytel 101 nylon resin. 


Other thermoplastics that can be used to form satis- 
factory heads for certain applications include acrylic, 
polyethylene, and fluorocarbon resins. 

Cold workability of these materials is generally 
proportional to their elongation properties. Con- 
sequently, nylon, having greater elongation than 
acetal resins, can be cold formed into larger, or thin- 
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cold heading 
of plastics 





Fig. 





ner heads. Acrylic resins have the lowest elongation 
of the thermoplastics, and are the least formable. 


@ Methods 


Any method that uniformly loads the end of a 
shaft, tube, or projection beyond the yield strength 
of the material (while containing the shaft trunk) 
will permanently deform the material and form 
a head. 

Two methods of head formation were used to 
obtain the design data reported here. The first con- 
sisted of placing the plastic shaft in a hole in a metal 
jig with about 14 in, of the shaft protruding above 
the jig surface. The jig was placed in an arbor 
press, and the necessary force was applied through 
a metal cap above the plastic shaft. 

The second method utilized molded nylon and 
acetal plaques containing different sizes of projec- 
tions, Fig. 1. Steel washers were placed on the shafts, 
and the heads were formed over the washers in 
an arbor press, 

Standard punch-press equipment fitted with spring- 
loaded jigs can be used to assemble thermoplastic 
components such as pump impellers, Fig. 2, in pro- 
duction quantities. 

A limited amount of work has been done in mak- 
ing rivets of nylon and acetal resins on conventional 
rivet-making machines. Although heads were 
formed, more development work is necded to pro- 
duce satisfactory rivets. 


Rate of Loading: The maximum effective rate of 
loading for cold-heading both nylon and acetal 
shafts at room temperature is on the order of 20 in. 
per min. Faster loading can cause cracking, or, 
especially for acetal resins, shattering. 


Relaxation: Formed heads will not relax unless 
the service temperature exceeds the forming temper- 
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i—Molded plaque used for testing nylon and acetal heading properties. 






ature. Heads formed at 73 F on compression-testing 
equipment required 20 to 30 sec for the load curve 
to level out. Consequently, the load should be held 
on the head for that amount of time to obtain mini- 
mum recovery. 

Test shafts of nylon and acetal resin, cold headed 
at 73 F, were heated at 200 F for 2 hr to check for 
relaxation. The nylon heads recovered an average 
of 17 per cent of the original length of the shafts 
from which the heads were formed. Comparable 
recovery in the acetal heads was 5 per cent, 


Forming Temperature: At 73 F, the compressive 
stress necessary to reach the yield point of nylon 
(at 2.5 per cent moisture) is 12,000 psi; acetal resins 
require 17,000 psi, Fig. 3.1 Total force required dur- 
ing heading increases, of course, because the shaft 
cross section becomes larger as the head is formed. 

Nylon and acetal plaques were also headed at 
200 F. The required load was found to be about 
50 per cent of the load needed at 73 F. In addition to 
this advantage, heading of shafts above room tem- 
perature produces tighter fits. 


@ Head Characteristics 


Size: Only tubes comparable in size to those ordi- 
narily used for fasteners were tested by cold head- 
ing. Sizes varied from 0.160 in, diam and 0.005 in. 
wall to 0.500 in. diam and 0.061 in. wall. 


Shape: When a compressive force is applied to 
a shaft, permanent deformation takes place at the 
minimum cross section which is not contained. The 
shaft can be tapered or bored out to reduce the cross 
section and concentrate the force at the area where 
heading is desired. If the shaft is contained in a 
jig or by another part, it is not necessary to reduce 
~<@, Raer, J. R. Knox, T. J. Linton, and R. BE. Maler—Strue- 


tural Design of Pilastics,"’ Society of Plastics Engineers Journal, 
Vol. 16, No. 4, April 1960. 
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the cross section 10 form a head; however, « tighter 
joint is made when the cross section is reduced. The 
joint is tighter because less force is needed to form 
the head, subjecting the trunk of the shaft to less 
elastic deformation (which is regained after the 
pressure is released). The less the elastic recovery, 
the tighter the joint. 


Length: Regainable deformation is also a function 
of shaft length. A short shaft is deformed less and 
therefore makes a tighter fit. Also, if only the por- 
tion of the shaft to be headed is heated before 
forming, shrinkage will tighten the joint. If a shaft 
is to be headed on both ends, the last head formed 
should be made using a smaller cross-sectional area 
than the first; otherwise, the first-formed head tends 
to shear off. This can be prevented, however, if 
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Fig. 3—Stress-strain curves for Zytel 101 (nylon) at 2.5 
per cent moisture and Delrin 500 (acetal) resins at 73 F. 
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the last compressive forces are not transmitted to 
the first head. Smail-diameter shafts (under 1, in.) 
can be headed on both ends simultaneously. 

The additional length of shaft necessary to form 
a satisfactory head varies with trunk diameter and 
with material. To determine this length, finished 
head dimensions and head volume are estimated. 
An equivalent volume must exist in the original 
length of shaft before heading. 


Spring Effect: Joints can be made tighter by in- 
corporating a spring’ effect in the head end of a 
molded rivet-type fastener, Fig. 4. The deforma- 
tion under the head is regained when the load which 
forms the opposite head is released. 


Tensile Strength: To determine head strength, 
heads on %-in. diam shafts were pulled off by 
grasping a steel collar under the head with one 
grip and the shaft trunk -with another grip. Heads 
with thicknesses varying from 0.035 to 0.150 in. 
were tested. Pull strength (not appreciably different 
within this thickness range) was about 50 per cent 
of the shear strength of the material. 
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How to use 


Servovalves for Force Control 


R. J. PROCACCINO, Project Engineer, Servocontrol Div., Oilgear Co., Waltham, Mass. 


Hydraulic pressure has long been used to produce me- 





chanical force. In the past, control of force was confined 
to pressure-reducing or relief valves. Now, however, servo- 
valves can be used in a feedback system to provide pre- 
cise and versatile hydraulic control of the mechanical 
force. This article discusses the details of using servo- 
valves for force control. Future articles will show how 
servovalves can be used for velocity and position control. 


O MEET the demands of load-maintaining 
systems, predetermined forces must be applied 
to a structure and sustained at the desired level 
regardless of load disturbances. In some systems, a 
high rate of response is required along with a wide 
range of force levels. Also, there may be a require- 
ment for a force program. 
The servovalve-controlled hydraulic cylinder used 
in a close-loop, force-feedback system provides a 
means of meeting all of these requirements. 


> Basic Force Loop 


The basic foice-control loop, Fig. 1, consists of a 
force-command device, servoamplifier, servovalve, 
load cylinder, and force-feedback transducer. 

Load force is generated by the application of a 
differential pressure across the piston of the load 
cylinder. Differential pressure is established by the 
displacement of the servovalve in response to an 
amplified electrical error signal. A force transducer 
senses load force and produces a proportional volt- 
age which is compared with the force-command 
voltage. Any difference in these voltages creates an 
error signal which displaces the servovalve until 
the cylinder differential pressure produces an output 
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force equal to that prescribed by the input command. 

Systems of this type contain no integrator in the 
open loop. Therefore, they are classified as force 
regulators rather than true servosystems. An error 
voltage is required at the servoamplifier input to 
maintain an output-load force. 


> Steady-State Analysis 


In a regulator-type system, loop error is approxi- 
mately inversely proportional to open-loop gain. 
This criterion establishes a value for the minimum 
static gain of the system. 

In a force-feedback type control system, load 
spring is usually appreciable. If piston leakage and 
load viscous friction are considered negligible, the 
force transfer function is* 


F,(8) Ci ( Me CM: 
= — — §2 plane aes 
X(s8) [aS (Seri) // nea 
2 
= w+ S641] (1) 
Ke K2C2 
The static open-loop gain for the basic-force loop 
may be obtained by setting S = 0 and multiplying 
by the amplifier, torque-motor, and feedback-trans- 








‘References are tabulated at end of article. 
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Fig. 1—Basic force loop. 


ducer static-gain constants, K,, K;, and Ky. Thus, 


07; 
C2 





Ko = Ka K; Ky A (2) 
Ratio C,/C2 is the static-pressure-gain characteristic 
of the servovalve. 

Thus, the basic problem in meeting the static- 
accuracy requirement is to establish the value of 
K,, = 1|/fractional error. 


> Dynamic Analysis 


For a static-type load maintainer, a minimum load- 
ing rate is usually specified along with a require- 
ment for small overshoots. Large overshoots may be 
destructive to the load. 

The loading-rate response to a step-input com- 
mand, and the degree of overshoot, can be estimated 
by standard servo analysis techniques from the open- 
loop response of the system. 

Equation 1, when multiplied by the transfer func- 
tions of the amplifier, torque mot~r, and feedback 
transducer, becomes the open-loop transfer function 
of the basic force-feedback loop. 

The denominator of Equation | is a cubic alge- 
braic equation. To determine the poles, the cubic 
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Nomenclature 
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I 


Piston area, sq in. 
Bulk modulus of oil, psi 
2 X 105 in Practical Example 


= Compressibility coefficient of oil, cu in. per psi 


Flow-gain coefficient of valve, cu in. per sec per in. 
Pressure coefficient of valve, cu in. per sec per psi 
Piston force, Ib 

Gain constant of amplifier, ma per v 

Gain constant of feedback transducer, v per lb 
Static open-loop gain constant 

Gain constant of torque motor, in. per ma 
Load-spring constant, Ib per in. 

Load-spring constant, Ib per in. 

Ratio of closed-loop maximum value to value at 
zero frequency 


= Load mass, lb per in. per sec® 


Maximum pressure, psi 

Supply pressure, psi 

Maximum valve flow, cu in. per sec 

Maximum piston velocity, in. per sec 

Volume of oil on one side of load piston, cu in. 
Volume of oil on other side of load piston, cu in. 
Valve displacement, in. 

Ratio of actual damping to critical damping 
Frequency at which open-loop gain = 1, rad per sec 
Lowest break frequency, rad per sec 

Load spring mass resonant frequency, rad per sec 
Oil and load spring mass resonant frequency, rad 
per sec 

Filter break frequency, rad per sec 
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equation must be factored. 

The poles can be determined by first assigning 
numerical values to the system parameters and then 
solving for the roots by the standard mathematical 
techniques used for cubics of this type. However, a 
general solution would be more desirable, so that 
the effect of variations of system parameters could 
be discerned. 

If a few assumptions are made, a general solu- 
tion for the cubic, rather than the time-consuming 
numerical solution, can be obtained by standard 
mathematical techniques. 


Case 1: If the load spring is assumed much larger 
than the effective spring constant of the oil, the re- 
sulting roots are approximately equal to —C2/C and 
+j(K2/M2)*. 

Examination of the numerator of the transfer func- 
tion shows a zero also at +j(K2/M2)*. 

With this information, an open-loop Bode dia- 
gram, Fig. 2, can be drawn. This diagram shows 
the critical frequencies of the system. 

The largest time constant of the system is deter- 
mined by valve characteristics C2 and cil compressi- 
bility C. Frequency w2 is determined by the resonance 
of the spring and the mass of the load. Frequency 
ws is determined by the spring of the load and the 
spring of the oil in parallel, resonating with the 
mass of the load. 


Case 2: If the effective oil spring is assumed much 
greater than the spring of the load, the resulting roots 
are approximately equal to — K2'C2/A? and +j(A?/ 
CM;)*. 

A Bode plot for this case is shown in Fig. 3. 

The first break frequency is directly proportional 
to the load spring. Case 2 is more common in actual 
practice. 

Fig. 2 and 3 show the two extreme conditions of 
spring. In these two cases, all parameters except 
load-spring values are the same. 

As the relative values of load spring and oil spring 
change from the condition in Case | to the condition 
in Case 2 the following changes take place. Assume 
K,>>A*/C>>K,’ 


1. Frequencies #1, #2, and #3 decrease. 
2. Separation between w2 and #3 increases. 
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The transfer function as expressed in Equation | 
indicates no possibility for system instability. How- 
ever, when the response of the amplifier, torque 
motor, and feedback transducer are considered, the 
phase lags introduced by these components may 
permit instability. 

From the complete open-loop amplitude and phase 
response of the system it can be determined if the 
characteristics such as gain crossover and phase 
margin are compatible with the desired response 
requirements. 

Equation | shows that the load spring and mass 
are important factors in determining the response of 
the system. 

In most systems, the load mass should be kept low. 
The resulting high value of ws helps avoid system 
instability. 

For systems where the response requirements are 
low, the load resonance may be maintained at a 
value high enough above the crossover frequency 
so that stability problems are not introduced. 

For systems where fast response is required, cas- 
cade electrical-network compensation may be em- 
ployed to allow higher-gain crossover frequencies, 
but yet maintain the proper phase shift and attenu- 
ation for stability. 


> Practical Example 


Assume that the problem is to design a load- 
maintaining system capable of producing forces to 
a maximum of 20,000 Ib in either tension or com- 
pression. The system shall be accurate to within 
+5 per cent of the desired force-input command. 

The system shall control force over a stroke of 4 
in. and shall operate with spring loads that range 
from 5000 Ib per in. to 100,000 Ib per in. Maximum 
load structure weight shall be 1000 Ib. 

Maxirnum loading time constant shall be 10 sec 
with no more than 10 per cent overshoot. 

Assume that a 2500-psi, pressure-regulated hy- 
draulic supply is available. 


Cylinder Selection: Because of saturation in the 
static-pressure-gain characteristic at load pressures 
approaching the supply pressure, Fig. 4, the system 
should operate to approximately 95 per cent of P,. 
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Fig. 4—Static-pressure-gain characteristic. 


Operation beyond this point produces a sharp de- 
crease in system gain and accuracy. The minimum 
differential area of the piston can be computed 
from the maximum operating pressure and maximum 
required load force. A = F,/P», = 20,000/(0.95 x 
2500) = 8.4 sq in. 

A 4-in. diameter, double-ended cylinder with a 
2-in. diameter rod meets this requirement. A cylinder 
with low breakaway friction should be selected for 
smooth operation. 


Valve Selection: To meet the loading-time require- 
ment, the maximum piston velocity must be calculat- 
ed, using the minimum value of the load spring. 

An ideal loading characteristic, with a time con- 
stant of 10 sec with no overshoot, would be an 
exponential curve, Fig. 5. 

For a 5000 Ib per in. spring, the maximum load 
of 20,000 Ib is attained in 4 in. of stroke. Maximum 
velocity V,, occurs at the initial slope of the loading 
curve. Slope = 4/10 = 0.4 in. per sec. Maximum 
flow On = VmA = 0.4 X 9.4 = 3.75 cu in. per sec. 

At 63 per cent of the maximum load, a pressure 
required across the load = 0.63 x 2400 = 1500 
psi. Although lower values of differential load pres- 


sure are required at smaller deflections, assume only 
1000 psi is available across the servovalve, to insure 
adequate valve-flow capacity, Thus, a valve that 
provides approximately | gpm with a 1000-psi drop 
should be selected. 

Select, for example, a swing-plate type servovalve 
which has the required flow along with a highly 
linear static-pressure-gain characteristic. Assume 
that, for this valve, C, = 700 cu in. per sec per in. 
and Cz = 4.18 x 10~ cu in. per sec per psi. Static- 
pressure gain is C;/C, = 1.67 x 10° lb per cu in. 

The torque motor used to open this valve requires 
a current of 150 ma for a deflection of 0.015 in. 
Thus K; = 0.015/150 = 10 in. per ma. 


Force-Feedback Transducer: A 25,000-lb load cell 
is selected as the feedback transducer. A typical out- 
put signal is 10 mv for maximum load with a 5-v 
excitation. Thus, load-cell gain is K; = 0.01/25,000 
= 4x 10-7 v per lb. 


Static Characteristics: To obtain a static accuracy 
of +5 per cent, the minimum static open-loop gain 
must be Ky = 1/0.05 = 20. A gain requirement of 
25 is selected to allow for other small errors that may 
occur in the system. 

Since the gain of other components in the loop 
has been established, the minimum amplifier gain 
can be determined from Equation 2: K, = 25/10* 
x 4x 107 x 9.4 x 1.67 x 10%) = 4 x 10* ma 


per v. 


Dynamic Characteristics: To determine critical 
frequencies w; and w2, the oil compressibility must 
first be calculated. Assume that the servovalve will 
be manifolded to the cylinder so that hydraulic con- 
trol-line elasticity may be neglected. 

The oil compressibility is? C = ViV2/(Vi + 
V2)B. A plot of oil compressibility versus piston 
stroke is shown in Fig. 6. 

For a 4-in. working stroke, a cylinder with a 
stroke of 6 in. should be selected to allow opera- 
tion at a distance of | in. from the cylinder stop. 

Over this operating range, the values of the cal- 
culated maximum and minimum compressibility are 
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7 x 10° cu in. per sec per psi and 3.9 x 10° 
cu in. per sec per psi. 

The calculated maximum and minimum oil-spring 
values are A?/C = 22.6 x 10° lb per in. and 12.6 
x 10° Ib per in. 

A comparison of these values and the range of 
load spring K2(5000 lb per in. to 100,000 Ib per in.) 
over which the system must operate shows that 
A?/C>>Kz. Thus, «:~K2C2/A*. For a load spring 
of 100,000 Ib per in., o, = 10° x 4.18 x 10*/9.4 
= 0.475 rad per sec. For a load spring of 5000 Ib 
per in., #; = 0.024 rad per sec. 

With an open-loop gain of 25, open-loop crossover 
frequency », can be determined. This value is the 
frequency at which open-loop gain is 1.* Thus, a, 
= 25 x 0.475 = 12 rad per sec for the 100,000 Ib 
per in. spring and », = 25 x 0.024 = 0.6 rad per 
sec for the 5000 Ib per in. spring. 

For a system with an open-loop response of this 
type, the time to respond to a input step function 
can be related to the gain crossover frequency. 
That is, the time to reach 63 per cent of the final 
output is approximately equal to 1/w,. 

The system can be thought of as having a time 
constant of 1/#, sec. Thus, 1/#, = 0.125 sec for the 
100,000 per in. spring and 1.67 sec for the 5000 


Ib per in, spring. 


w,= 0.475 rad per sec 


Amplitude 


Phase (with filter) ot aw 





0.1 02 04 06081 2 4 68610 


Compressibility, C ( per cent) 


20 4 60 




















100 
— 
V 
V —e 
a 48 
50 
l 
12) 100 
Stroke (per cent) 


Fig. 6—Oil compressibility vs. piston stroke. 


This response time is satisfactory, since it is con- 
siderably less than the 10-sec specified requirement. 
Actual system response will be somewhat longer 
than the above times due to the limitation of valve 
flow. 

If the calculated time constants were too low, 
the system gain would have to be increased. 


Damping: To determine whether the system will 
have less than a 10 per cent overshoot during a re- 
sponse to step inputs, the phase response of the 
open-loop transfer function must be investigated. 
As an approximation, the phase margin of the sys- 
tem for this degree of damping should be no less 
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Fig. 7—Open-loop Bode diagram for 100,000 Ib per in. spring. 
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than 45 deg (or phase lag less than 135 deg).* 

Frequencies w2 and ws will depend on load mass, 
Fig. 3. 

The resonance at 2 contributes phase lead to the 
system but causes an increase in gain at higher fre- 
quencies. If the peak at ws is too high, system in- 
stebility may result. 

In this instance, the most difficult situation would 
occur at the maximum value of , and the minimum 
value of ws. These frequencies occur at the maximum 
value of load spring. The calculated values for the 
100,000 Ib per in. spring are: o, = 12 rad per sec; 
w2 = (K2/M2)% = [10°/(1000/386)]* = 196 rad 
per sec; ws = [12.6 x 105/(1000/386]% = 696 
rad per sec. 

Damping ratio { at ws as determined from Equa- 
tion 1 is € = (C2/2A)(M2/C)* = (4 x 10*/2 
x 9.4)(1000 x 7 x 10°5/386)%* = 0.0041. Addi- 
tionally, M,, ~ Yog.* 

The resonant peak M,,, at ws would, in this case, 
extend above the 0 db axis of Fig. 3. Second-order 
effects which have not been considered contribute 
enough phase lag at ws; to make the system unstable. 
If it is assumed that instability may occur at ws, yet 
second-order attenuation and phase effects are ne- 
glected for simplicity, a reasonable design can be ob- 
tained. 

To reduce the gain at ws, a cascade electrical net- 
work with a double break at some frequency, ws, 
lower than os can be inserted. This network serves 
as a low-pass filter and has a transfer function equal 
to 1/(S/w, + 1)?*. 

Frequency «4 is selected at 50 rad per sec. Thus, the 
allowable phase lag at w, is not exceeded; yet, the 
attenuation at ws; is sufficient to reduce the peak 
below 0 db. 

The resulting Bode diagram, Fig. 7, of the open- 
loop response using the 100,000 Ib per in. spring 
indicates a stable system. 

Phase lag at crossover is less than 135 deg, so 
less than 10 per cent overshoot should occur in 
the response of the system. For all other parameter 
changes, the system will meet the specifications. 


» Conclusions 


This design problem, although not too demand- 
ing in system requirement, points out the difficulties 
introduced by the variable-load characteristics often 
met in force-control systems. System design has 
to be more flexible than in the position-control sys- 
tem, for example. 

In the example, system specifications were met 
over the entire range of load variation with a fixed 
gain setting and fixed electrical compensation. Often 
this result is difficult to achieve. In many instances, 
the gain setting and electrical compensation must 
be readjusted as the load characteristics are varied, 
to maintain required accuracy and response. 

The simplifying assumptions that were made 
would probably necessitate minor changes in the 
electrical compensating networks after the system 
is tested. 
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The frequency response of the amplifier and torque 
motor, for example, were taken to be flat. In practice, 
however, there would be attenuation in these com- 
ponents at higher frequencies. This attenuation 
might have to be considercsd in the calculations. 
Piston leakage, “stiction,” and load damping were 
not considered. If these effects are appreciable, then 
they must be considered in the system design. 

The example system was designed to respond to 
step input commands. If a programmed-type input 
were desired, a faster response might be required. 
In this case, the dynamic design becomes more com- 
plex. ‘To successfully stabilize systems of this type, 
some type of lead compensation may be needed. 
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Plotting Curves 


A pair of lines scribed along two edges of a 
triangle make a handy guide for plotting or reading 
curves on co-ordinate paper. The intersection of 
the scribed lines is placed on the point to be read, 
and corresponding values are read from the axes. 
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tersection of the two scribed lines. The x-y values 
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Since the operator has a direct effect on the 
productivity of many off-the-road vehicles, 
operator comfort becomes an important factor 
in obtaining maximum productivity. Thus, 
comfortable cabs—heated or cooled, if nec- 
essary—often can be justified on an economic 


basis, rather than as a luxury feature. 


O provide maximum comfort the operator 

must be enclosed in a protective cab in 

which the air can be mechanically controlled. 
At the same time, the cab must not interfere with 
performance of his regular duties nor add to his 
discomfort. This article discusses the factors that 
must be considered in both the cab and the air- 
conditioning system to provide the optimum-com- 
fort environment. 





> Requirements 


Cab: The relative importance of each of these 
requirements will depend upon the expected op- 
erating conditions of the vehicle. However, all these 
items should be considered. 

Srructurat Ricwrrr: Although minimum weight 
is desirable in some applications, it should not be 
obtained at the expense of structural rigidity. Many 
of the other requirements cannot be met without 
this rigidity. 

The cab should be anchored to the vehicle at 
points where it will be least affected by vibration. 
A three-point mounting arrangement will help 
avoid the transmission of deflection of the vehicle 
when it is operated over uneven terrain. 

Sounp Deapeninc: A cab can act as such an 
effective sounding board for the noise and vibration 
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of the engine that the operator will literally feel 
as though he were “inside a bass drum.” 

For operator health and comfort, the noise level 
in normal operation should not exceed 90 decibels. 
Noise can be controlled by adequate support of 
sheet-metal panels, by insulation on the interior 
surfaces of the cab, or by vibration-absorbing pads 

etween the attaching points of the cab and the 
vehicle frame. 

Visisiuity: To perform effectively, the operator 
must be able to see in all the required directions. 
In addition to usual straight ahead view, he may 
need to see to the rear, to the sides, or almost 
straight down. 

Guare: While additional glass area increases visi- 
bility, it also tends to increase glare and eyestrain. 
This disadvantage can be partially offset by use of 
tinted glass, dull finish within the cab, dark sur- 
face on the floor, and by tilting the glass areas 
slightly from the vertical. 

Access: The operator should be able to enter and 
exit easily. The air-conditioning equipment in the 
cab should be located so that it will not be a safety 
hazard. 

Additionally, the door should be arranged so that 
it can be opened quickly and easily in case the 





operator has to abandon the cab hastily if the ve- 
hicle starts to upset. 

Rotiover Protection: Ideally, the cab structure 
should be adequate to resist crushing in an upset, 
in case the operator is unable to jump clear of the 
vehicle. However, since the cab would have to be 
adequate to support a major portion of the vehicle 
weight, it may be impractical to provide this amount 
of protection. 

Aprguate Work Space: The cab must be large 
enough to permit freedom of movement so that 
the operator can reach all the controls. Additionally, 
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none of the cab components should restrict the 
travel of, or access to, the control levers. 

SranDING Room: To relieve fatigue, the operator 
should be able to stand while operating the ve- 
hicle. In some cases, a step-down well can be used 
to provide the extra headroom, thus decreasing the 
over-all height of the cab. 

Heat Gain or Loss: Regardless of whether the 
vehicle is to be used in hot or cold ambient tem- 
peratures, adequate insulation in the walls and 
roof will reduce heat transfer and the load on the 
heating or cooling equipment. 

For hot-weathér operation, the cab should also 
be weil insulated from the heat of the engine. 

Seauinc: Four types of sealing problems must be 
considered: 1. Between the cab and ‘e basic struc- 
ture of the vehicle. 2. Around fixed windows. 3. 
Around control linkages or shafts. 4. Around ac- 
cess doors or movable windows. 

The first two types of sealing can be easily ac- 
complished, since there is no relative movement 
except for deflection of parts under load. However, 
control linkages can produce complex sealing prob- 
lems, especially if their motion is other than pure 
rotational or reciprocating. In some cases, a bellows 
or boot-type sealing arrangement can be used. The 
access docr is normally held by a simple slam-type 
latch. However, a cam-locking means would be 
more effective. The movable-window sealing prob- 
lem is best solved by making the windows station- 
ary. If adequate mechanical ventilation is provided, 
there is usually no justification for opening the 
windows. 

ComPATIBILITY wirH Mountep EgutpMEnt: If ad- 
ditional equipment is to be mounted on the ve- 
hicle, the cab should be arranged so that it does 
not interfere with the installation or operation of 
the equipment. 

Additionally, such factors as operator visibility, 
access, and work space must be provided for op- 
eration of the mounted equipment. 


Air-Conditioning: Comfort of the human body 
depends upon air movement, temperature, and hu- 
midity. Thus, an effective air-conditioning system 
must provide for control of these variables within 
the cab. 

Heatinc: The waste heat of the engine is nor- 
mally more than adequate to heat the cab in- 
terior. Thus, a relatively simple core-and-fan type 
heat exchanger will maintain the recommended 
cab temperature of 65 to 70 F. 

To prevent fogging and icing of the windows, 
heated air should be directed against all the glass 
areas through which vision is essential. 

Even though in a heated cab, the operator may 
wear heavy clothing during cold weather opera- 
tion if it is necessary for him to get out “into the 
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Fig. 1—Schematic diagram of a basic refrigeration system. 


weather” frequently. In such cases, lower cab tem- 
peratures are advisable. 

From a cold start, cab temperature should sta- 
bilize at the desired value within 10 to 15 min. 

Coounc: For hot weather operation, the cab 
temperature should be maintained at 10 to I5F 
below outside air temperature. The temperature rise 
inside an unoccupied cab ranges up to 33 per cent 
above ambient temperatures under normal warm- 
weather conditions. Thus, for operation at 100 F 
ambient temperature, the refrigeration system should 
have capacity to reduce the cab temperature 40 
to 50 F. 

For many applications, a refrigeration capacity 
of 2 to 2% tons is required. However, the exact 
value depends upon cab design and operating con- 
ditions of the vehicle. 

PressurizaTion: For operation in dusty condi- 
tions, pressurization is essential. Otherwise the cab 
becomes a dust trap. The required pressure varies 
with cab sealing effectiveness and with weather con- 
ditions. Normaliy, however, the cab pressure shouid 
exceed atmospheric pressure by 0.03 to 0.06 in. H,O. 

VenTiLaTIon: Air movement ranks second in im- 
portance only to temperature. Air in the cab must 
have sufficient motion to provide uniformity in tem- 
perature and humidity without an objectionable 
draft. The air should be free of toxic, unhealthy, 
or disagreeable gases and fumes; and it should be 
relatively free from odors and dust. 

A minimum of 10 cfm per person must be pro- 
vided from an outside source to remove body heat, 
odors, and products of respiration. An additional 
6 to 7 cfm are required if the operator smokes. How- 
ever, to provide proper air movement, a total flow 
(fresh and recirculated) of 300 to 600 cfm is re- 
quired. 
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Outside air is introduced through a filter sys- 
tem, heater, and evaporator. 

Ventilation alone will satisfactorily condition the 
cab with ambient air temperatures of 45 to 60F. 
Air being circulated for ventilation only, or for 
cooling and ventilation, should be discharged on 
or about the upper part of the operator’s body, from 
a point relatively high in the cab. 


> Design Considerations 


The expected operating conditions of the vehicle 
will determine many of the requirements of the cab 
and the air-conditioning system. 

For example, a tractor intended only for arctic 
operation would require only the heating and the 
ventilating portions of the air-conditioning system. 
However, an agricultural or qn earthmoving tractor 
might require the complete system for year-around 
operation. 

Thus, expected ambient temperature, humidity, 
and dust conditions will help determine type, as 
well as capacity, of air-conditioning equipment re- 
quired. 

Location of the cab in relation to the engine of 
the vehicle will- affect heating and cooling require- 
ments. Additionally, the relative location may in- 
fluence vibration problems, as well as the loca- 
tion of the components of the refrigeration system. 

Since compressor speed affects the capacity of 
the refrigeration system, the normal operating speed 
of the engine must be used in determining system 
capacity. For example, many off-the-road vehicles 
operate at about 75 per cent of rated engine speed. 
Thus, the compressor speed must be estimated at 
a realistic value. 


> Available Equipment 


In general, the cab must be designed for a spe- 
cific installation. However, the air-conditioning com- 
ponents are normally evailable as off-the-shelf 
items. Here are factors to consider in selecting these 
components. 


Heating: To provide a uniform temperature 
throughout the cab, the warmed air should be in- 
troduced near the cab floor. The flow of heated 
air should be directed toward the operator’s feet 
and legs. 

Heaters are available in wide range of size and 
capacity, with or without an attached fan. Fan 
motors are available for operation from 6, 12, 24, 
and 32 v power sources. 


Cooling and Dehumidification: The refrigeration 
unit which provides temperature and humidity con- 
trol during hot weather operation is a sealed sys- 
tem. The refrigerant is dichlorodifluoromethane, 
more commonly known as Freon or F-12. Its ad- 
vantages include moderate operating pressures, good 
refrigerating effect, and non-toxicity. System ca- 
pacity is the number of pounds of refrigerant re- 
quired for a full charge. 

The system must be kept cle..1 and dry to pro- 
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vide satisfactory operation. Air must not be allowed 
to leak into the system because it lowers the effi- 
ciency and causes corrosion and oil sludging. 

Refrigerating capacity is the rate of heat energy 
intake in tons of refrigeration every 24 hours. A 
standard commercial ton is equal to 288,000 Btu 
per 24 hr or 200 Biu per min. 

A basic refrigeration system is shown schemati- 
cally in Fig. 1. Although this basic system may be 
modified in many ways to adapt it to a particular 
application, the operating principles remain the 
same. 

Compressor: This device must withdraw the re- 
frigerant from the evaporator to maintain the re- 
quired reduced temperature and pressure. Second- 
ly, it must compress the refrigerant to raise its 
temperature above that of the atmosphere. 

The normally used types include: 1. Vane. 2. Two- 
eycle reciprocating pistons. 3. Four-cycle reciprocat- 
ing pistons. 4. Wobble plate with reciprocating 
pistons. 

Desirable compressor characteristics include: 1. 
Minimum size and weight. 2. Large capacity. 3. 
High efficiency. 4. Reliability. 5. Quietness and 
freedom from vibration. 6. Capable of high-speed 
operation. 

ConDENSER: This component is essentially a heat 
exchanger which condenses the gaseous refrigerant 
to a liquid by passing air through the core. Loca- 
tion of the condenser depends upon engine per- 
formance, mounting space, and facilities to drive 
from the engine shaft or other power source. 

If the cooling capacity of the engine is adequate 
to accept the additional heat load, the condenser 
may be located ahead of the radiator. Thus, the 
radiator provides mounting support and the engine 
fan provides air movement. However, if the engine 
cooling system does not have adequate additional 
capacity, the condenser cooling must be provided 
separately. Additional power will be required for 
a fan drive for air movement about the core. 

Evaporator: This heat exchanger removes heat 
from the space to be cooled. In a direct expansion 
system, the evaporator coils are normally placed 
directly in this area. The heat-removal capacity de- 
pends upon the temperature differential between 
the air passing over the coils and the boiling re- 
frigerant inside the coils. 

The “draw down” time required to stabilize con- 
ditions within a cab, which has been sitting un- 
attended and well sealed until reaching a point 
of maximum temperature build-up inside, should be 
no greater than 10 to 15 min. 

PRESSURIZATION AND VENTILATION: There are two 
basic system designs: 1. A central system having 
only one fan for ventilation, heating, and cooling. 
2. Individual fans, one being a part of the heater 
assembly and one a part of the evaporator assembly. 
The latter is also for ventilation only. 

Factors which govern the location of components 
within the cab are: 1. Allowable space within cab 
2. Location of air intake opening in cab. 3. Type of 
air ducts inside cab. 4. Means of powering ventila- 
tion fans. 5. Method of bringing refrigeration and 
heater lines inside cab. 6. Method of recirculation 
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Average Cab Specifications 





Dimensions 
Volume 100 cu ft 
Glass Area (tinted) 25 sq ft 





Heating System 


Capacity 15,000 to 30,000 Btu per hr 
Minimum Cab Temperature 











Time to Stable Temperature 10 to 15 min 

Refrigeration System 

Capacity 2 to 2.5 tons 

Temperature Differential 50 F 

Time to Stable Temperature 10 to 15 min 

Power Required 4 to 5 hp 

Compressor Speed 400 to 4000 rpm 

Type of Refrigerant F-12 

Ventilating System 

Maximum Delivery 600 cfm 

Power Required 1 hp 

Maximum Recirculation 75 per cent 
0.03 to 0.06 in. H,O 

Filter System . 

Capacity 3.0 grams per hr 

Service Interval 1 


Maximum Allowable Pressure Drop 











of air. 

Projection of the air-conditioning unit into the 
cab should be held to a minimum, both for op- 
erator convenience and safety. 

The outside-air intake should be located so that 
it will be least affected by swirling air currents and 
dirt concentrations during normal or extreme op- 
erating conditions. Location of the air intake can 
directly affect the simplicity of design, degree of 
convenience, and manufacturing costs. When se- 
lecting a unit during the design stage of a cab, 
consideration should be given to providing the air 
passages as part of the cab—for example, within 
structural members. 

The fan may be powered either electrically or 
mechanically from the vehicle engine. The venti- 
lation fan should have sufficient capacity to deliver 
adequate air to the operator for heating, cooling, 
or ventilating, and to pressurize the cab interior. 

A combination or mixed-flow type fan can be 
used if the required pressure is too high for an 
axial fan and too low for a centrifugal blower. 

Controls should be simple and accessible to op- 
erator. An ample range for unusual conditions 
should be provided. In most applications, recircu- 
lation of a portion of the inside air is necessary. 
A manually-controlled, adjustable gate may be used 
to control the proportions of recirculated and fresh 
air. ; 

The air filter may be either an oil bath or dry- 
element type. The filter may be located upstream 
or downstream of the fan. 

The filter should be located so that it is accessible 
for servicing. Its capacity should be adequate to 
permit servicing at the same interval as the oil fil- 
ter on the vehicle engine. Normally this period is 
100 hr of average operation. - 
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ORIFICES pass fluid through the steering control valve at 
a controlled rate permitting the steering mechanism to 
respond to demands of the towing vehicle. Uncontrolled 
oscillations cannot force fluid to bypass the orifices be- 
cause of check valves in sump lines. This permits the 
pistons to pump up enough pressure to effectively damp 
the oscillations. Check valve in the pump line stops 
pump bypass when the vehicle engine is shut off 
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design in action 
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CROSSOVER four-bar linkages at- 
tached to each wheel transmit ro- 
tation from center kingpin to the 
wheels. Kingpin crank, which is com- 
mon to both wheel linkages, turns 
with the front frame of the vehicle. 


ARTICULATION of front and rear 
frames keep wheels on the ground 
and driving. Each pair of wheels 
has a differential, but there is no 
differential between front and rear. 
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SHARP TURNS are no problem to a vehicle having a 
hybrid steering arrangement. Combining a center 
kingpin with individual wheel kingpins, it employs 
four-bar linkages to force the two sets of joints to 
turn together. Because projected service includes haul- 
ing the vehicle between jobs at highway speeds, a 
method had to be found to make the mechanism 
stable enough to track behind the towing vehicle. 


ORIFICES pass fluid through the steering control valve at 
a controlled rate permitting the steering mechanism to 
respond to demands of the towing vehicle. Uncontrolled 
oscillations cannot force fluid to bypass the orifices be- 
cause of check valves in sump lines. This permits the 
pistons to pump up enough pressure to effectively damp 
the oscillations. Check valve in the pump line stops 
pump bypass when the vehicle eng:ne is shut off. 
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CROSSOVER four-bar linkages at- 
tached to each wheel transmit ro- 
tation fom center kingpin to the 
wheels. Kingpin crank, which is com- 
mon to both wheel linkages, turns 
with the front frame of th» vehicle. 


ARTICULATION of front and rear 
frames keep wheels on the ground 
and driving. Each pair of wheels 
has a differential, but there is no 
differential between front and rear. 











Differential Transmission Mixes 
Power from Locomotive's Dual Diesels 


Power of high-torque low-speed utility locomotive is doubled during 
high-speed runs by coupling its auxiliary engine through a power- 
mixing differential. In normal yard work—humping and switching—and 
in starting, one engine is used near its peak efficiency. For highballing on 
the main line, a second engine is engaged to give usable torque at speeds up 
to 35 mph. 














No. 2 engine 
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ENGINES cre situated fore and aft of the engineer's cab. The power- 
mixing differential transmission is just forward of No. 1 engine. Power 
is transmitted to the driving axle through reversing bevel gears. When 
only one engine is used, gear B is locked by a sprag-type free wheel. Out- 
put from the transmission is through the differential spider. 
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BEST HORSEPOWER output is gained frorm one engine at 
speeds up to 7 mph. Because specific fuel consumption is 
lower at open throttle, considerable economy is obtained 
by use of a relatively small engine working at full power. 
Addition of power from a standby engine more than dovu- 
bles top speed of the locomotive. Designers claim efficien- 
cy above 70 per cent for most of the locomotive’s range 
of operation. 


No.1 engine 


Differential 





transmission 


TRANSMISSIONS and engines for the locomotive 
are built by Rolls Royce Railway Traction Depart- 


ment, Shrewsbury, England. Type C&S diesel en- 


gines are rated at 311 hp at 1800 rpm. 


Each is 


fitted with a three-speed torque converter built 


under license from Twin Disc. 


VERSATILE medium powered loco- 
motive, called Taurus, is built by 
Yorkshire Engine Co. Ltd., Sheffield, 
England. 
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Differential Transmission Mixes 
Power from Locomotive's Dual Diesels 


Power of high-torque low-speed utility locomotive is doubled during 
high-speed runs by coupling its auxiliary engine through a _ power- 
mixing differential. In normal yard work—humping and switching—and 
in starting, one engine is used near its peak efficiency. For highballing on 
the main line, a second engine is engaged to give usable torque at speeds up 
to 35 mph. 
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ENGINES are situated fore and aft of the engineer's cab. The power- 
mixing differential transmission is just forward of No. 1 engine. Power 
is transmitted to the driving axle through reversing bevel gecrs. When 
only one engine is used, gear B is locked by a sprag-type free wheel. Out- 
put from the transmission is through the differential spider. 
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BEST HORSEPOWER output is gained from one engine at 
speeds up to 7 mph. Because specific fuel consumption is 
lower at open throttle, considerable economy is obtained 
by use of a relatively small engine working at full power. 
Addition of power from a standby engine more than dou- 
bles top speed of the locomotive. Designers claim efficien- 


cy above 70 per cent for most of the locomotive'’s range 
of operation. 


No.1 engine 





Differential 
transmission 


No. 2 engine 





TRANSMISSIONS and engines for the locomotive 
are built by Rolls Royce Railway Traction Depart- 
ment, Shrewsbury, England. Type C8S diesel en- 
gines are rated at 311 hp at 1800 rpm. Each is 
fitted with a three-speed torque converter built 
under license from Twin Disc. 


VERSATILE medium powered loco- 
motive, called Taurus, is built by 
Yorkshire Engine Co. Ltd., Sheffield, 
England. 
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Tower Crane Bootstraps Itself 
With Aid of a Jackscrew 


ADDING SECTIONS to its tower as it climbs, a self-erecting crane 
uses a screw-and-beam mechanism to climb the main-mast 
box section it has just put in place. The same screw is used 
in first erection of the tower. 


CRANE ARRIVES at the working site with 

‘ ; mast base, inner mast, counter jib, and 

ee RS 3 all motors in position for immediate oper- 
© ~ Cl WAS AOE IA AT STG A ation. The inner mast is trunnion mounted 
oe, in a horizontal position. First operation 

is to erect it, using the screw and beam 

| to pull it into position. Halfway up, the 

counter jib is in a convenient position 

for bolting together the counter-jib ties. 


MAIN HOIST WINCH raises the jib in two 
stages. After it is in position, the hoist 
rope is reeved through the trolley and 
return block and rigging is complete. The 
screw raises the beam to its uppe- limit, 
and the crane delivers main mast sections 
to the top of the mast where they are 
bolted into place. 


BOOTSTRAP OPERATION starts with the 
screw which lowers the beam to the top 
of the new mast section. Further rota- 
tion of the screw jacks the inner mast up 
through the new section. When clearance 
for the next section is achieved, lock 
brackets are inserted in the main mast, 
and the inner mast is lowered onto them. 
The beam is then raised to clear the new 
section which is put in place as before. 


SLEWING MOTOR drives the screw. It has 
two sets of windings—a high-speed set 
slews the jib; a heavy-duty set operates 
the jacking screw. Thrust bearing for the 
screw is at the bottom, so weight of the 
inner mast is always carried in tension, 
thus avoiding thin-column problems. 


PINGNON crane was designed in France 
for sale in England by George Cohen 
Sons & Co. Ltd., London. 
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Tower Crane Bootstraps Itself 
With Aid of a Jackscrew - 
























ADDING SECTIONS to its tower as it climbs, a self-erecting crane 
uses a screw-and-beam mechanism to climb the main-mast 
box section it has just put in place. The same screw is used 
in first erection of the tower. 
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is to erect it, using the screw and beam 
' [ to pull it into position. Halfway up, the 
: counter jib is in a convenient position 
for bolting together the counter-jib ties | 





MAIN HOIST WINCH raises the jib in two 
stages. After it is in position, the hoist 
rope is reeved through the trolley and 
return block and rigging is complete. The 
screw raises the beam to its upper limit, 
and the crane delivers main mast sections 
to the top of the mast where they are 
bolted into place. 





BOOTSTRAP OPERATION starts with the 
screw which lowers the beam to the top 
of the new mast section. Further rota- 
tion of the screw jacks the inner mast up 
through the new section. When clearance ; 
for the next section is achieved, lock 
brackets are inserted in the main mast, 
and the inner mast is lowered onto them. 
The beam is then raised to clear the new 
section which is put in place as before. 






















SLEWING MOTOR drives the screw. It has 
two sets of windings—a high-speed set 
slews the jib; a heavy-duty set operates 
the jacking screw. Thrust bearing for the 
screw is at the bottom, so weight of the 
inner mast is always carried in tension, 
thus avoiding thin-column problems. 












PINGNON crane was designed in France 
for sale in England by George Cohen 
Sons & Co. Ltd., London. 
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Wheel-On-Roll Drive 
Positions Torch Cutter 








GrowInc use of drawings instead of three-dimensional 
patterns demands that enough traction be given to the 
driving mechanisms of automatic torches to keep them 
from slipping as they overcome inertia and friction in 
the torch carriage. A new mechanism drives a wheel 
on a cross roll, and neither wheel nor roll comes in 
contact with the pattern table surface. It’s one of the 
features in the CM-56 developed by the Linde Co., 
Div. of Union Carbide Corp., New York City. 



































WHEEL acts like a driving gear to transmit rotation to the 
cross roll for motion of the main carriage. Transverse car- 
riage, mounted on the main carriage, follows the wheel 
when it travels axially along the roll. When the wheel is 
in a diagonal position, the two motions combine to move 
the torches in the desired direction. 








HEADING OF WHEEL is controlled by photocell tracer which 
determines the direction of the pattern line and corrects 
the wheel accordingly. A feature up for patent permits 
the tracer to make an oversize pass, compensating for 
width of kerf. 





























PATTERN FOLLOWER does not touch the table top at any 
point. Designers say wheel marks on the roll have no 
adverse effect on the output. Since the carriage moves 
slowly, not much power need be transmitted by the wheel- 
on-roll combination. 
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Motions of the five-bar loop and 
the many ways to constrain it offer 
great flexibility in mechanism de- 
sign. Here’s a co-ordinated design 
procedure: 


1. Determine a five-bar loop to 
bound any desired plane motion 
by an area. 


2. Estciblish the functional relation- 
ship that must exist between two 
nonadjacent links, to yield the de- 
sired motion. 


3. Couple these links together with 
a simple mechanism to match mo- 
tion requirements. 


Fig. 1—Nomenclature for the five-bar loop. 


Five-Bar Loop Synthesis 


STANLEY E. ROSE 
Senior Design Engineer 
General Electric Co. 
Phoenix, Ariz 


October 12, 1961 


NCREASING complexity of modern devices is 

demanding sophisticated mechanisms to answer 

the challenge. This article demonstrates how 
the five-bar loop can be synthesized into mecha- 
nisms to generate prescribed motions. The word 
“loop” is used to recognize that five bars, merely 
pin connected at the ends to form a closed chain 
and permit relative movements between links, lack 
sufficient constraint for motion as a stable mecha- 
nism. 


Loop Properties: Fig. 1 is a typical loop with 
AoBo as the frame or base link. Links AoA and 
BoB are called primary because they are pivoted 
to the base and one of them is often the driving 
or input link. 

Links AP and BP are called secondary because 
they are not pivoted to the base and are usually 
driven or output links. Transmission angle 7 be- 
tween them must be continuous; that is, it must 


Circle 21-7 on Page 19 for extra copy. 
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Motions of the five-bar loop and 
the many ways to constrain it offer 
great flexibility in mechanism de- 
sign. Here’s a co-ordinated design ' 


procedure: 


1. Determine a five-bar loop to 
bound any desired plane motion 


by an area. 


2. Establish the functional relation- 
ship that must exist between two 


nonadjacent links, to yield the de- 
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sired motion. 





3. Couple these links together with 
a simple mechanism to match mo- 


tion requirements. 
Fig. 1—Nomenclature for the five-bar loop. 


Five-Bar Loop Synthesis 


demanding sophisticated mechanisms to answer 
the challenge. This article demonstrates how 
the five-bar loop can be synthesized into mecha- 
nisms to generate prescribed motions. The word 


gery complexity of modern devices is 


STANLEY E. ROSE “loop” is used to recognize that five bars, merely 

Senior Design Engineer pin connected at the ends to form a closed chain 

General Electric Co. and permit relative movements between links, lack 
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sufficient constraint for motion as a stable mecha- 
nism. 


Loop Properties: Fig. | is a typical loop with 
AoBy as the frame or base link. Links AgA and 
ByB are called primary because they are pivoted 
to the base and one of them is often the driving 
or input link. 

Links AP and BP are called secondary because 
they are not pivoted to the base and are usually 
driven or output links. Transmission angle + be- 
tween them must be continuous; that is, it must 
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FIVE-BAR LOOP SYNTHESIS 






















Annulus area of 
A, A: AP link set 





Fig. 2—Area controlled by a link set 
consisting of two pivoted links—a pri- 
mary a secondary. 


4 
4 


Annulus area of 
| &, 8: BP link set 


| 
\ 


Fig. 3—Typical operating regions of a five-bar loop. 


































not become 0 or 180 deg at any position in the 
movement of P. Of immediate concern is the region 
to which the movement of point P is restricted. 

A primary link and its adjacent secondary link, 
as AoA:AP, are referred to as a link set. A single 
link set confines the excursions of a point P to an 
annulus area, Fig. 2. Point P has its maximum 
radial distance R4g when the primary and sec- 
ondary links of a set are collinear and extended. 

The radial distance is Ry; and minimum when 
the secondary link folds back on the primary link. 
If a primary and its secondary link are equally 
long, Ra; = 0 and the area over which P can move 
is a circle of radius Ryo. 

Similarly, link set BoB:BP limits the excursions of 
P to another annulus area. When the excursions 
of P are controlled by two link sets, as with a five- 
bar loop, the resulting total operating region of 
point P consists of an overlapping annulus area, 
or areas, Fig. 3. The two operating regions, 1-2-3-4, 
of Fig. 3 are symmetrical about base link ABo. If 
the dimensions of the five bars are such that a 
single region exists, it too is symmetrical about the 
base link. 

Operating regions change rapidly with changes 
in link dimensions. But, they do more than define 
the total excursions possible for a point P. They 
indicate how link dimensions can be altered to con- 
fine P to regions of any desired size and shape. 
They are a design tool. 

For example, a five-bar loop is easy to construct 
to confine movement of a point P to a prescribed 
operating region. Consider a given region as cir- 
cumscribed by numbers 1, 2, 3, 4, Fig. 4. Perpen- 
dicular bisectors of lines 1-2 and 3-4 locate center 
Ao; the perpendicular bisectors of lines 2-3 and 1-4 
locate By. Dimensions of the primary links are then 
equal to half the difference in maximum and mini- 
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mum radii. That is, AAA = (Rao —Rar)/2 and 
BoB = (Rso — Rar)/2. Secondary links are equal 
to the maximum radii minus the dimensions of the 
corresponding primary links. Thus, AP = Rao — 
AoA and BP = Ryo — BoB. 

Transmission angle + varies as P moves through- 
out an operating region and may attain more than 
one value for a given location of P. Its minimum 
value occurs when A and B are ncarest each other, 
while its maximum is attained with A and B far- 
thest apart. 

If + is assigned a constant value, secondary links 
AP and BP form a rigid coupler and the five-bar 
loop reduces to a four-bar linkage, Fig. 1. Then, 
depending upon which is the input link, either 
angle ApAB or angle B,BA represents the new 
transmission angle which must be studied for limits. 
To couple any two adjacent links, either rigidly 
or in some prescribed manner, changes a loop into 
a stable mechanism. 

A constrained mechanism also results if any two 
nonadjacent links are coupled together by some 
means. The coupling variables, however they may 
be defined, can assume many forms from a 1:1 
gear ratio to variable ratio gears, linkages, and 
multiple cam couplings. This inherent flexibility of 
the five-bar loop plus a coupling thus nets mecha- 
nism possibilities with broad application. 

In general, by controlling the motions of A and 
B with cams, P can be made to define any motion 
desired within an operating region and with any 
degree of precision, Fig. 3. The problem of syn- 
thesis then is to develop the best set of link pro- 
portions and a suitable cam coupling for the job 
at hand. Accordingly, after a region of motion 
is defined, synthesis entails little more than the 
straightforward design of a cam mechanism of ac- 
ceptable proportions and degree of refinement. 
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On the other hand, if the coupling controlling 
the relative motions of A and B is gears and/or 
linkages, the true movement of P within the region 
may only approximate the desired movement. Syn- 
thesis may entail comparison of the true with the 
desired movements to get a mechanism of accept- 
able accuracy. At times, such trial-and-error de- 
velopment may be burdensome. Also, the methods 
of precision points, covered elsewhere,'»*:*-* can 
be applied to coupling design, particularly if ex- 
treme accuracy is essential. 

Designwise, the advantage of a coupling in con- 
junction with the loop comes about because the 
loop can be used to indicate the type of kinematic 
relationship needed from the coupling. Often this 
relationship can be linear or simple, and a me- 
chanical device having the required relationship can 
be chosen readily. Afterward, the loop and coupling 
are examined for adequacy of over-all movement. 
Just how this is done is illustrated later by examples. 

Four-bar mechanisms with equal cranks often 
serve well as couplings. They are the equivalent 
in constant ratio to gear and chain drives. Equal- 
crank mechanisms are simpler than four-bar mecha- 
nisms with unequal cranks.®* Variable-ratio gear 
pairs,”:*-®.1° though presently limited in application 
as couplers of five-bar loops, have motion charac- 
teristics worthy of examination. 


Forced Synthesis: Forcing the five-bar loop means 
to move P through a required function, observe the 
relative motions of nonadjacent links, and then 
couple a chosen pair of links by a convenient means 
to net the required motion of P. Thus, depending 
upon the method of coupling chosen, a useful mecha- 
nism results with a minimum of six links. 

Layout to scale on a drawing board is a practical 
way to describe an operating region to encompass 
a specified function and to begin the design of a 
mechanism for a specific duty. The next step is to 
fix the dimensions of a suitable five-bar loop. Fig. 4 
and its construction set forth a geometrical method 
of proportioning links. Other ways are mentioned 
in the examples. 

Magnitudes of the transmission angle + may well 
be examined as soon as a set of loop dimensions 
is established. A desirable range of transmission 
angle is from 40 to 140 deg.*112 Any set of loop di- 
mensions with transmission angles near 0 or 180 
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Fig. 5—Geometry and development of a 
mechanism for straight-line displacement 
between two given points. 
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FIVE-BAR LOOP SYNTHESIS 
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Fig. 6—Steps in development of five-bar ; 
loop to contact six given points. ‘ 


deg should be discarded. See Example 3 for further 
discussion on limits. 

Selection of a type of coupling may seem the most 
difficult design step because of the great variety of 
devices from which to choose. Moreover, coupling 
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Fig. 7—Five-bar mechanism resulting 
from the solution of Example 2. 


selection and verification become more difficult as 
the requirements for precision may be tightened. 

The process of forcing a mechanism can best be 
explained with the aid of examples. The examples 
are typical and illustrate many of the steps required 
for a design solution. In general, an example shows 
how each link set may be considered separately at 
first and then in combination with a second link 
set to comprise a five-bar loop. A pair of nonad- 
jacent links is chosen for coupling together. Motion 
requirements of the coupling are determined, a 
coupling type is chosen, and the kinematic perform- 
ance of the loop and coupling examined to complete 
the design. Strict adherence to this procedure is not 
mandatory, of course. 

The examples illustrate as clearly as possible basic 
techniques of synthesis by the forced method. It is 
not implied that they represent the best or only 
solutions to the problems presented. 


Exampe 1, SrraicHt-Line Motion: To illustrate the con- 
cept of forcing the five-bar loop to generate a required func- 
tion, consider Fig. 5a. Initially, the geometry comprises a 
45 deg triangle AoBoP with Ao and Bo representing given 
pivot points on the frame. It is required that P travel a 
straight line from Pi to P2, a distance of (34) AoBo, during 
90 deg clockwise rotation of input link AoAi. 

Input link set AoA:AP is fixed by the problem statement, 
and once the angle of rotation of B is chosen the driven 
link set is also defined. Total movement of angle f is 
arbitrarily chosen as 135 deg. Thus, from the geometry at 
the extreme positions, the link proportions are: AoBo = | 
unit, AoA = 0.469 unit, AP = 0.531 unit, BoB = 0.194 
unit, and BP = 1.22 unit. 

With these link proportions, P is moved in the required 
straight-line path from P; to Pz, Fig. 5b. Angles @ and 8 
are measured and plotted, Fig. 5c. Angular relationship of 
other nonadjacent links could also have been considered. 

The plot indicates the nature of the coupling required 
between primary links to generate a straight line between 
P; and Pz. At this stage the feasibility of a particular 
geometry is generally settled. If this relationship had not 


been practical, other link sets would be considered or the 
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Fig. 8—Three inversions of typical five-bar mechanisms. 











link proportions changed. In this case, the resultant plot 
closely approximates a straight line with a slope of 3:2; 
hence, a simple gear train with a 3:2 ratio approximates the 
P locus required. A 3:2 train, inserted into the linkage 
geometry, shows a maximum deviation of P from the re- 
quired straight-line path of 0.6 per cent of the total travel 
with respect to datum points at Pi, P2, and at a = 60 deg. 
This accuracy was considered adequate and led to the mecha- 
nism of Fig. 5d. Thus, the coupling device consists of a 
gear sector of 3:2 ratio, pivoted at Co, pius a four-bar link- 
age of 1:1 ratio. A chain drive would also apply here. 

If the accuracy realized by the 3:2 gearing were not con- 
sidered adequate, the shape of the plot indicates that a four- 
bar coupling could be developed to produce the P locus with 
extreme accuracy. Development of the proportions of the 
coupling could follow any of the well-known techniques.?:3)5 
This example demonstrates the strict limitations often placed 
upon a mechanism and the means whereby the function is 
generated by selection of the coupling between nonadjacent 
links. 


ExampLe 2, Contacr Six Ports: In Fig. 6a, points Pi 
to Ps must be contacted in order. Although a cam-link 
system could readily be developed to trace this locus exactly, 
the specification for the mechanism expressly stated that cams 
be avoided if possible. 

Preliminary study of the function indicates that the locus 
of points does not lend itself readily to generation by a 
linkage system. f‘owever, the locus may be studied with 
two geometrical concepts in mind: Location of two link 
sets operating at essentially 90 deg to each other, and locat- 
ing the center of at least one link set so that its maximum 
and minimum radii contact as many of the points as possible. 
The former assures reasonable transmission angles while 
the latter inherently renders accuracy. As each set of pivot 
locations is considered, the relative angular relationships be- 
tween the primary links are also considered, as they must 
later be coupled together by a reasonable means. 

With these design guides, Ao is located as in Fig. 6b. 
Note that Rao intersects P3 and that Ra; intersects P2 and 
Ps. Dimensions of one link set are thus determined. Another 
preliminary study also indicates that this location of rotation 
center Ao is such that the angular displacemenis between 
adjacent values of A reasonably follow displacements in 
a direction at right angles to the general orientation of AP. 
The direction of rotation and sequence of A positions are 
then determined to match these requirements as closely as 
possible. Note that here there are two angular positions 
possible for A1, As, and As. Their locations are dictated by 
the approximately 180-deg rotation of A from Az to As. For 
example, Ae could have been located at almost one revolu- 
tion away from As instead of the position shown. This 
would mean that. the second link set would move approxi- 
mately twice the Pz to Ps distance in moving from Ps to Pe. 
Since the distances moved would be jess, the location shown 
is chosen. 

Movion for the second link set is generally linear and 
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at right angles to the average angular orientation of AP. 
That is, it does not oscillate between minimum and maxi- 
mum operating radii as does the first link set. This indi- 
cates a gear reduction type of second link set for a partial 
revolution only whilé A rotates 622 deg from A: to Ase. At 
this stage an assumption must be made as to the anticipated 
rotation of angle B of the second link set. Generally, 90 deg 
represents a practical starting value, and this is chosen. 
Angular relationship between the primary links is plotted 
for a direct gear reduction between the primary links, Fig. 
6c. For 622-deg rotation of A and 90-deg rotation of 8, a 
6.91:1 gear ratio is required. Values of angle @ for each 
point are determined from the plot, Fig. 6c. 

Proportions of the second link set are determined next. 
Fig. 6d shows a compromise location for Bo such that the 
link set dimensions best match the six points with 90-deg 
rotation of angle f. 

The two link sets are then combined as in Fig. 7 with 
the 6.91:1 gear ratio and a 1:1 four-bar linkage. The re- 
sultant P locus deviates 2.5 per cent or less of the total 
travel (from Pi to Ps) at every point. Precision points are 
located at Pi, Ps, Ps, and Ps. These are arbitrary choices 
for the second link set and may be changed to suit design 
requirements. Further developments for improved accuracy 
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Fig. 9—Initial design steps in the development of the dwell 
ism of Example 3. 
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Fig. 10—Details of the two basic design elements 
of the dwell mechanism of Example 3. 


might include other values of angle 8, compensation by 
means of the four-bar coupler CB’, noncircular gear coupling, 
as well as a further study of each of the outlined design 
phases. 

This example demonstrates many of the elements of design 
necessary to develop a mechanism to generate a given func- 
tion by the forced method. It is seen from forcing the gen- 
eration of this function that preliminary analysis of the 
system in question may be in order, prior to the choice 
of link set dimensions and coupling devices. 


Inversion: Inversion is the process of successively 
fixing the links of a given coupled five-bar loop. 
Three of five possible inversions are shown in Fig. 8. 
Each inversion comes from the one above it by 
coupling successive nonadjacent links around the 
five-bar loop in a clockwise direction. 

The Examples illustrate conditions in which the 
primary links are coupled together by coincidence 
rather than by plan. Similar procedure applies when 
two other links are coupled. 

During the development of a mechanism, and 
especially prior to the final choice for coupling, at 
least a cursory study should be made of all possible 
inversions,’ Such study may lead to overlooked sim- 
plifications. 


ExampPte 3, Dwett Mecuantsm: Inversion can be illustrated 
by design of a five-bar mechanism to modify continuous 
uniform rotation of an input shaft into rotation of an output 
shaft, interrupted by a 90-deg dwell. The development be- 


gins by describing the required motion characteristics in 
graphic form, Fig. 9a. For convenience, 45 deg of dwell are 
placed at the beginning of the cycle and 45 at the end. An 
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arbitrary smooth curve is constructed to join the 45 and 
315-deg points. 

At this stage the design approach must be determined. 
To conserve space, rather than consider the many forms of 
dwell mechanisms, details of a single method are described. 
This dwell concept can best be described by observing the 
motion characteristics of a single link set. 

In the foregoing examples little attention is paid to the 
relative movement between the primary and the secondary 
links of a link set. This relative motion may well be as- 
sumed to change continuously, and this is often the case. 
Instead, let the primary and the secondary links remain 
fixed relative to each other as they rotate through a cycle. 
Under these conditions, they act as a single link. Now fix 
either of the links with respect to a newly defined base. 
The other link is also fixed with respect to the new base 
since the relative motion of the two links of the set is 
zero. It thus experiences a continuous dwell. 

As a next step, let the secondary link remain fixed with 
respect to the primary link during only a portion of the 
360-deg rotation of the primary link. When the primary 
link is later fixed with respect to a newly defined base, the 
secondary link dwells with respect to that new base during 
only that portion of the cycle where previously it remained 
fixed to the primary link. The secondary link then dwells 
for a finite period during each cycle. 

The transitions so described, in which a 
tating link is subsequently fixed, represent inversions of the 
simple mechanism. This inversion 
mechanism developed here. 

In Fig. 9b, primary link AoA and secondary link 
the link set. They remain fixed with respect to each other 
for 90 deg in the first two diagrams, while in the last two 
the primary link rotates with respect to the secondary link. 
Note that the secondary link merely oscillates betvveen points 
P; and Pz while the primary link rotates 360 deg. Later, 
when the primary link is fixed, it can be seen that a 90-deg 
dwell of the secondary link results during that period of 
zero relative motion between the two links. 

A second link set BoB:BP is then added to constrain the 
first set to the motion described. Its primary link oscillates 
between positions Bi and Bz and by means of its secondary 
link guides the oscillations of AP as described. 

These five links, including initially fixed base link AoBo, 
represent the five-bar portion of the mechanism. So far, 
they remain unconstrained. A coupling means is now re- 
quired to force the second link set to control point P in 
the manner prescribed. 

For this coupling, a four-bar linkage is chosen, Fig. 9c. 
It utilizes the continuous rotation of primary link AoA to 
yield the required oscillation of primary link BoB. Coupler 
link A’B’ is added which causes link set AoA:AP to move 
as one during 90-deg rotation of its primary link AoA. 

The five-bar loop and this four-bar linkage are then 
combined and inverted as shown in Fig. 9b to form the 
complete mechanism. Note that the input was the base 
link and that the output was the secondary link of the 
first link set. The coupling now links the base link to 
a secondary link, thus forming the second inversion as de- 
fined in Fig. 8b. A mechanism comprised wholly of links 
is then anticipated, and consequently should display many 
of the basic advantages inherent in such mechanisms. 

Initial design steps are illustrated in Fig. 10a. Dimen- 
sions of link set AoA:AP are chosen conveniently. Primary 
link AoA rotates through 360 deg to describe the input angle 
of Fig. 9a. Angle AoAP represents the output with respect to 
input angles of the same figure. The P locus is then de- 
veloped by rotating primary link AoA and_ plotting values of 
angle AoAP obtained from the plot of Fig. 9a. The antici- 
pated dwell period is to occur between Ps and Pia during 
which period AoA and AP are collinear, Fig. 10a. 

The second link set BoB:BP is next required to force P 
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to follow the locus just defined. This is preserved especially 
for the dwell period. Values between the terrainal dwell 
regions are merely suggested by the connecting curve of 
Fig. 9a. 

Before link set BoB:BP is proportioned, the range of trans- 
mission angle is examined not only to serve as a design guide, 
but also to indicate optimum design for generation of the 
given function. 

Consider again Fig. 9b. Transmission angle APB changes 
from a small to a large value during the dwell period. Dur- 
ing the transition period, it reverts to the small value again. 
If the dwell period defines the transmission angle range 
(from minimum to maximum), the 90-deg dwell require- 
ment approaches the 100-deg limit recognized as good design 
practice. An optimum condition occurs if the transmission 
angle is 90 deg at the midpoint of dwell with a 45-deg 
excursion on either side. However, care in design must be 
exercised to achieve an optimum. Moreover, the range of 
transmission angle can be broadened from 30 to 150 deg 
quite safely. 

Inverted mechanism, Fig. 9d, has another transmission angle 
BoBP which must be kept within limits. Also, transmission 
angle A’B’Bo of the four-bar coupling should be examined. 

With the two five-bar transmission angles as guides, the 
second link set is designed, Fig. 10a. Determination of the 
B locus is routine. This completes the five-bar loop. 

Next, the four-bar coupling is developed to drive primary 
link BoB through the angular values indicated for an input 
pivoted at Ao. Special emphasis is placed on contacting the 
seven precision points !4, 15, 16, 1, 2, 3, and 4. 

Completion of the system is realized by combining the 
five-bar loop with the four-bar linkage just developed. This 
combination is then inverted to form the dwell mechanism 
of Fig. lla. Input is at AoBo which in the inverted form 
was the fixed link. Output is link AP. The mechanism is 
shown in position 1, the midpoint of the dwell period. An 
appreciation for minimizing the size of the second link set 
can be gained by noting that both links move through large 
displacements and could subject the system to large dynamic 
forces at high angular velocities. 

Note that the mechanism has three fixed pivots: Ao, A, 
and A’. A desirable simplification results if pivot A is 
eliminated and the output link is shifted to A’P. Because 
of the proxir*ity of these two pivots, this is feasible with 
little change in output characteristics. A 90-deg dwell is 
retained since P remains fixed for 90 deg, 

Resulting input-output relations are superimposed over the 
original assumed values in Fig. lle. Good agreement with 

original raquirements is obtained with six of seven precision 
points for the dwell period attained and approximately a 
3-deg deviation for the seventh. Momentary reversal oceurs 
at about 300 deg. 
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A drag link? applied at the input can be phased to pro- 
vide either a dwell in the order of 180 deg or used to modify 
dynamic characteristics over another portion of the cycle. 
Such a situation results if A’B’ (coaxial with the output) 
becomes the input link. It would be a coincidence if this 
move netted a desirable output. However, it is interesting 
to note that essentially the same dwell results with a shift 
in the position of maximum angular acceleration from one 
end of the dwell to the other. 


Dwell mechanisms’*!*-14 find broad application 
today. An inherent advantage of this mechanism, 
other than simplicity of construction, is lack of 
backlash after extended use. Some freedom is also 
available in its input-output characteristics. 

The basic concept presented in Example 3, namely 
forcing the angular relationship between two links 
and subsequently inverting the mechanism, is not 
limited to a dwell mechanism, of course. Indeed, a 
broad field of rotary programing is available by this 
method. Each method of coupling presents its own 
area of possibilities to further exemplify the versatility 
of the five-bar loop. 


REFERENCES 


1. T. P. Goodman—‘‘Mechanism Design, Part 3," MACHINE Ds- 
SION, Vol. 32, No. 26, December 22, 1960, Pp. 110-117. 
2. F. Freudenstein—‘‘Four-Bar Function Generators,’’ MACHINE 
Desien, Vol. 30, No. 28, November 27, 1958, pp. 119-123. 
3. C. W. Allen—‘Four-Bar Linkages, Point-Position Reduction,’’ 
MACHINS Degsicn, Vol. 31, No. 2, January 22, 1959, pp. 141-145. 
4. A. S&S. Hall Jr. and D. C. Tao—‘‘Analysis of a Symmetrical 
Five-Bar Linkage,’’ Product Engineering, January 1952, pp. 
175-177 and 201-205. 
5. R. A. Kraus and K. Se ag eg er Linkage Anal- 
ysis,’’ MACHINE AR, Vol. 25, No. 6, June, 1953, pp. 177-182. 
6. E. P. Pollitt—** ing Four-Bar Lin! $ peeniiee Engi- 
neering, Vol. 31, No. 14, April 4, 1960, pp. 37-47. 
. EB. Ropnienpe—" Apne and Design of Nonciroular 
Gears,”’ Transactions the ~ ag" Dees +4 on Mechanisms, 
Penton Publishing Co., “Cleveland, . 13-21. 
B. Bloomfield—‘‘Noncircular os ° nytt Bngineering, Vol. 
31, No. 11, March 14, 1960, pp. 59-66. 
y ae ingham—‘‘Noncircular Gears,’’ Transactions of 
ove Conference on Mechanisms, Penton Publishing Co., Cleve- 
» 1958, pp. 96-103. 
10. 8. mat Ferd sy MD Gears for Cyclic Speed Variations,’’ 
Product Engineering, Vol. 31, No. 13, March 28, 1960, pp. 68-70. 
11. T. P. Goodman—‘‘Mechanism Design, Part 2," MscHINE Dr- 
SIGN, Vol. 32, No. 25, December 8, 1960, p. 179. 
12. K. 7 -Link Mechanisms,’’ Transactions of the Fourth 
Conference he echanisms, Penton Publishing Co., Cleveland, 


1957, pp. 

13. F. J. Bogardus—‘‘Intermittent-Motion Mechanisms,’’ Transeo- 
tions of the Third Conference on Mechanisms, Penton Publishing 
Co., Cleveland, 1956, pp. 8-15. 


14. E. H. Schmidt—‘'Cycloidal Cranks,’’ Transactions of the Fifth 
Conference on Mechanisms, Penton PubHshing Co., Cleveland, 
1958, pp. 164-180. 

15. A. 8. Hall Jr.—‘‘Inflection Circle and Polode 
Transactions of the Fifth Conference on Mechanisms, 
Publishing Co., Cleveland, 1958, pp. 207-231. 


Curvature,”’ 
Penton 





195 












Adjustable Speeds 
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Single-Speed Motors 


Mechanical adjustable speed provides con- 
trolled ac frequency in this drive system. It 
permits simultaneous speed adjustment of sev- 
eral motors, and gives freedom to select any ac 
motor from the wide range of standard types 
available. This article on the system, and how 
to apply it, has been developed with the co- 
operation of U. S. Electrical Motors Inc., 
Los Angeles. 












3-phase,60cps 
220/440-v power 





r 


| j xciter ; 4 
Storter—— | 


1 



































tees Gaetwie: ve 







































3-phose adjustable frequency 










Fig. 1—Basic ac controlled and co-ordinated adjustable- 
speed system is built up from standard off-the-shelf hard- 
ware. Power unit converts fixed-frequency line power to 
d ble-freq y Output to operate motors. 
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PEED control of a machine—or a battery of 
machines —can be effected by a variety of 
means, ranging from the simple to the highly 
sophisticated, with prices to match. The inherent 
speed constancy of motors plugged into utility power 
lines is excellent for many purposes, such as clocks, 
tape recorders, and a host of other applications. But 
it adds considerably to the cost of providing stepless 
speed changes for an ever-increasing variety of ma- 
chines, equipment, and appliances. The design en- 
gineer’s goal in such applications must be maximum 
simplicity and reliability coupled with minimum 
cost, The drive system discussed in this article rep- 
resents one manufacturer’s answer to this problem. 
Briefly, the three types of speed-control systems 
are: 


1. Mechanical—consisting of belts, adjustable-pitch 
sheaves, clutches, pulleys, line shafts, friction rollers, 
and differentials, 

2. Electrical—consisting of specially-wound or multipole 
or brush-shifting motors, motor-generator sets power- 
ing dc motors, rheostats, or adjustable autotransformers 
with ac motors. 





Fig. 2—Heart of the U. S. Electrical Motors system is the 
Varidyne power unit. Varidrive motor and adjustable 
sheave-belt combination drives the alternator (lower ele- 
ment) at controlled speed to give desired frequency. 
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3. Electronic—based on .thyratron power-tube circuits 
which convert ac to de and use de adjustable-speed 


motors. 


Within these major classifications there are many 
combinations. 


Basic System: The frequency-controlled system 
developed by U. S. Electrical Motors Inc. and named 
the Varidyne is shown in Fig. 1. It consists of a 
power unit, which converts standard 60-cps three- 
phase line power into frequencies both above and 
below supply frequency, plus a circuit which sup- 
plies these converted frequencies to one or more 
drive motors. The speed range of the basic system 
is 5:1 but can be extended to 10:1 or more by 
special components. 

The power unit, Fig. 2, consists of an integral 
motor-belt-adjustable sheaves combination, alterna- 
tor, and static exciter—all packaged to operate as 
a unit. Voltage is automatically regulated at start- 
ing and during frequency changes. 

Frequency is adjusted by controlling the speed of 
the power unit. Inasmuch as the speed of a stand- 
ard ac motor is always directly proportional to the 
frequency of the current it receives, a continuous 
succession of stepless speed changes within the oper- 
ational range is possible. The speed of the power 
unit can be changed manually or by remote or 
automatic conivrols. 


System Advantages: This ac speed-control system 
has a number of inherent advantages and is easy 
to apply in the design of either a plant production 
complex or an individual machine. As a design 
element, it provides a degree of flexibility in the 
placement of drives that eliminates the need to com- 
promise on such limiting factors as position, attitude, 
number, and mechanical linkage. 

The inherent advantages of the frequency-con- 
trolled system include: 


1. Load-equalizing between all drive motors in a multi- 
motor application. 

2. Co-ordinated operation of all motors in a multimotor 
application. : 

3. Speed stability regardless of heating or changes in elec- 
trical resistance. , 

4. Simplicity of an all-electrical system made*up of 
standard components. 

5. Insensitiveness to environment. 

6. Remoteness of the power unit from the drive motor 
or motors. 
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7. Adaptability to provide special operational features. 
8. Protection of drive motors from overspeeds. 
9. Quick-starting of drive motors. 


In some applications one advantage may accom- 
pany another so that no distinct separation is pos- 
sible. For instance, remoteness, simplicity, and en- 
vironment may be interrelated, or co-ordination of 
motor operation may be related to load-equalizing. 
Consequently, a certain amount of overlapping will 
occur in the following explanations of some of these 
specific advantages. 


Load-Equalizing: The inherent load-sharing fea- 
ture of the frequency-controlled system makes it 
ideal for multimotor applications such as long con- 
veyors. All motors in such a system, including the 
power unit, are expected to be properly sized for 
the application and load. Thus, when the power 
unit is accelerated, all motors receive an increasing 
frequency. 

Even if a motor is lightly loaded during accelera- 
tion, its speed cannot exceed the speed determined 
by the power frequency supplied to all the motors 
in the system. Conversely, if a motor is connected 
to a high-inertia load, it does not accelerate at a 
slower rate than the other motors. Instead, its greater 
loading is felt by the power unit, which then slows 
to a rate of acceleration equal to that of the highly 
loaded motor. Thus, all motors in the system will 
be uniformly accelerated. 

This same principle applies whether the system 


¢ unit. Three motor-belt-adj 





is accelerating, changing sp.°.'s, or running at a 
constant speed. In the case of deceleration when the 
power frequency is decreasing, the higher-inertia 
motor again governs the rate of speed change. The 
high-inertia motor acts as an induction generator 
and feeds power back into the system to reduce the 
rate of deceleration of the other motors during the 


stopping period. 


Co-ordination: As explained for the principle of 
load-equalizing, the speed of no motor in a multi- 
motor application can exceed the speed determined 
by the power-unit frequency. The entire system is 
tied together during acceleration, speed changes, 
and deceleration. It is not necessary to figure the 
WK? of each driven machine as well as the WK? 
of the rotor of the driving motor, nor to insert 
an adjustable resistor in each slave-motor line, and 
then tune in their co-ordinated stop by attempting 
to balance all these factors. Thus, the inherent 
co-ordination of the system provides a practical de- 
gree of synchronization. 

Co-ordination of drive motors is particularly im- 
portant in a range, Fig. 3, performing a series of 
operations on a continuous strip of material. The 
material, or web, is passed through pinch rolls, 
around capstans, through embossers, printing presses, 
dryers, coaters, etc. The material may be cloth, 
rubber, paper, strip steel, round wire, cable, im- 
pregnated fabric, plastic, etc. 

Ranges may have as many as 20 motors, all per- 





sheave units provide speed- 


Fig. 3—A range with four drive taadjable by a remote adjustable- 
frequency 
trimming. 







fourth drive is a double- ion gear motor. 
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Co-ordinated over-all speed 
control for cable-stranding 
machine is provided by the 
frequency-controlled system. 
Used to produce multicon- 
ductor calla this machine 
incorporates three drives — 
cage drive and power unit, 
capstan drive, and taping- 
head drive. Speeds of these 
individual drives can be 
trimmed to handle different 
size strands of wire. 


forming work on the same piece of material. This 
requires adjusting the speed of each drive motor 
individually to maintain the proper tension, or no 
tension where, for instance, paper is at “wet 
strength.” 

Individual drive-speed adjustment is accomplished 
by replacing the standard ac motors—at those drives 
which require speed-trim—with an integrated mo- 
tor-belt-adjustable sheaves unit. Thus, speeds at 
those drives can be adjusted and, once set, the 
over-all system control maintains the new speed 
relationship no matter how the system line speed 
is changed. Speed trimming in this manner involves 
a minimum of adjustment and attention. Gearmo- 
tors may also be used in conjunction with stand- 
ard motors and speed-trimming units without sacri- 
ficing either synchronization or load-sharing in the 
system. 

In many systems speed-trim is accomplished from 
a remote control panel by servomotors plus remote 
speed indicators. This type of operation can easily 
be automated so that the material-in-work causes 
changes in drive-motor speeds to maintain the proc- 
ess within predetermined tolerances. In such cases, 
tolerances may be set much closer than is feasible 
for manual operation of controls, and a resultant 
savings in material, time, rejects, and manpower is 
realized. 

Basic to the automation of a production process 
is a sensing device capable of transmitting a signal 
—preferably in terms that reflect the degree of ccr- 
rection needed. The signal of the sensing device is 
transmitted by mechanical, pneumatic, electrical, or 
electronic means back to the motor speed control 
where it effects an increase or decrease in motor 
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speed. Often there is a choice of sensing devices 
for a particular variable. Some of the more com- 
monly used devices include dancer rolls, tensiometers, 
tachometers, floats, manometers, synchros, thermo- 
stats, and flow meters. 

Typical production variables for which close tol- 
erances can be maintained are: Pressure, tempera- 
ture, humidity, torque, viscosity, tension, weight, 
position, liquid level, cutting speed, grinding speed, 
flow rate, surface speed, filtration rate, drying rate, 
machine-tool programming, conveyor speed, lineal 
velocity, load level. 

In multimotor systems the need for co-ordination 
is ordinarily met amply by the system’s inherent 
capabilities. In applications which require absolute 
synchronization—for instance, where two or more 
motion patterns must be mingled without making 
contact—synchronous motors must by used instead 
of the usual squirrel-cage motors. Also, a position 
control must be added to the basic system. These 
modifications provide position synchronization for 
such applications as point-to-point transfer between 
conveyors and machines. 


Stability: Motor speeds depend only upon ac 
frequency and are cHanged only by the alterations 
of frequency accomplished through the power-unit 
control. Since the speeds of standard ac motors are 
directly proportional to changes in frequency, mo- 
tor speeds remain stable at any selected frequency 
(or speed) sztting regardless of environmental 
conditions or differences in power, inertial factors 
(rotor), machine loadings, and other variables. Also, 
because the speed changes of the system are based 
on stepless speed changes in the power unit, motor 
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speeds can be adjusted or set with a high degree of 
accuracy, 

Heating of the windings, length of leads, resistance 
components, and other unpredictable resistance 
changes affect only line voltage and not frequency. 
Therefore, these factors do not have any effect on 
the speeds of the ac motors in the control system. 


Simplicity: Standard ac motors have simple wind- 
ings and a rugged construction which make them 
light weight, compact, reliable, and easy to main- 
tain. Both motor and parts can be easily replaced. 
Consequently, original and operating costs are low. 
Operationally, these motors give excellent speed 
regulation without warm-up, and motor torque is 
relatively constant. 

Squirrel-cage motors are readily available and 
easy to work into an over-all design because nu- 
merous locations and mounting surfaces are suitable 
to their size-and-weight versus power requirements. 
Moreover, it is possible to design for total enclosure 
where such conditions as heat, abrasive dusts, and 
corrosive atmospheres would ordinarily shorten mo- 
tor life, or for true explosionproof characteristics in 
hazardous-fume or explosive-dust atmospheres. 

The simplicity of the system is further realized 
when the control components are considered, All 
control components are standard items of three- 
phase electrical equipment. Because fewer compo- 
nents are required than for de systems, fewer items 
need replacement. Also, downtime occurs less fre- 
























quently and is of shorter duration than a production 
stoppage involving more complicated systems. 

Thus, placing a few simple components in a 
machine or plant rather than a number of bulkier 
and more delicate components is easily accomplished. 
The control center is also simplified. In addition, 
the ability to make the systeia relatively insensitive 
to environment eliminates ary special requirements 
for air conditioning, filtering, etc. 

Remoteness: The power ‘nit can be mounted 
either on the driven machine or separately. It can 
be located within sight of the machine and/or work- 
in-progress or out of sight where visual control must 
be replaced with remote speec. indicators and pos- 
sibly other instrumentation. Where the system in- 
cludes speed-trim, electrical remote controls must 
also be supplied at each motor-belt-adjustable 
sheaves unit. 

If the control center is located out of sight of the 
work being done, automatic control may be substi- 
tuted for manual speed adjustment. This type of 
operation can be accomplished wherever the critical 
variable in the production process is a function of 
drive-motor speed, and a sensing device can be 
found which will transmit a signal impulse each 
time the variable approaches either tolerance limit. 


Adaptability: The basic system can be adapted 
to provide such special effects as inching, jogging, 
creep-speeds, and threading-speeds. Soft starting of 


A progressive multiple- 
spindle machine con- 
trolled by the adjust- 
able - frequency system 
provides two choices of 
spindle speeds. Each set 
of two squirrel-cage mo- 
tors has its own power 
unit to eliminate reset- 
ting of adjacent spin- 
dles, Both high speeds 
for boring and reaming 
smaller holes (or softer 
material) and low 
speeds for larger holes 
(or harder material) are 
simultaneously a v a il- 
able with this setup. 
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drive motors is likewise attainable either with the 
foregoing effects oz separately. For applications 
which require quick stopping, dynamic braking can 
be achieved in combination with the other effects 
or separately, 


Protection: Motor speeds, under frequency-con- 
trol, cannot exceed the system speed determined by 
the power unit even if loads are suddenly removed 
or any electrical circuit opens. Hence, there is no 
need to provide each drive motor with an overspeed 
safety device. 


Application Factors: The procedure for fitting a 
frequency-controlled system to a particular applica- 
tion is relatively simple. It is necessary only to 
figure the torques and speeds within the expected 
operating range of the equipment and then to select 
suitable drive motors. 


Load Requirements: Because the power require- 
ments of the motor are a function of the speed con- 
ditions, the first step is to determine the type of 
load. The three basic load types are: 


1. Constant torque. 
2. Constant power. 
3. Variable torque. 


Of these three types, constant-torque and variable- 
torque loads are the most common. 

For a constant-torfue load the requirements for 
greatest power will occur at top speed. Once this 
power requirement is determined, the power unit 
and three-phase squirrel-cage drive motors for the 
application are selected to match the expected total- 
connected load and speeds. Ratings frequently used 
are given in Table 1. 

For a constant-power load, virtually the opposite 
conditions govern power unit and motor selection. 
Here, maximum torque occurs at minimum speed, 
and the system which fulfills the conditions most 
economically within the limitations of the equipment 
is selected. This type of load requirement, however, 
is seldom encountered. 

The requirements of variable-torque loads for 
single or multimotor systems are in every way similar 
to those for constant-torque loads. Consequently, 
these two types can be treated alike when sizing the 
system. 


Speed Requirements: The highest and lowest drive- 
shaft speeds normally required by the equipment 
are determined before selecting a control system. 
Providing some margin for extraordinary require- 
ments must be weighed against considerations of 
economy — both original and operating costs — to 
avoid either overcapacity on the one hand or pos- 
sibly unsafe or unsatisfactory operation on the other. 
It is impossible to set forth any percentage margin 
that would apply in all cases. 

In some industrial situations, for instance, it may 
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be necessary to pump a liquid ingredient into a 
batch in a fraction of the ordinary time to correct 
a situation that might otherwise cause spoilage or 
endanger machines or personnel. Fortunately, 
emergency speeds most often need be little greater 
than ordinary operating speeds. Thus, economies 
can still be observed by designing speed capacities 
reasonably close to the normal speed range of the 
system. 

When the required speed range has been deter- 
mined, the choice of actual speeds is practically un- 
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eae cl eae 
(hp) (rpm) (hp) (rpm) 
1800 3000/600 
: ie : even 
. 1200 . 
1 1800 1% 300/600 
1200 400 
_ 8B . ge 
2 1800 3 3000/60 
} 1200 2000/400 
; 1200 ‘ 400 
5 1800 ™% 
7% 1800 10 300/600 
1200 
10 1800 1s 300/600 
15 1800 25 
1200 200/500 
; a Beers 
1200 
25 1800 40 
1200 2000/500 
30 1800 50 3000/750 
1200 2000/506 
40 1800 60 3000/750 
1200 2000/500 
50 1800 15 3000/750 
1200 2000/500 
*Ratings are based on constant torque with rated power 
at the top speed. 
limited. In addition to normal-speed squirrel-cage 


motors, gearmotors with either speed-reducing or 
speed-increasing ratios are available. Besides single, 
double, and triple-reduction gearmotors, adjustable- 
frequency systems often incorporate right-angle 
worm-gear motors. 

In multimotor systems it is also possible to inter- 
mix normal-speed moiors and gearmotors in the 
same system. The result is that proportional speeds 
are maintained between the units regardless of speed 
changes for the entire system. 

It is often desirable to adjust the speed (speed 
trim) of one or more motors in the same system. 
This is accomplished by using a self-contained motor- 
belt-sheaves adjustable-speed drive with or without 
integral gearing. Once this unit has been adjusted 
or trimmed, its speed remains proportional through- 
out the speed range for the system. 
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Fig. 1—Part of an assembly 
drawing showing component 
and wiring schematics ar- 
ranged on a grid. The com- 
plete drawing also includes 
a view of the wiring from 
the long-pin side, a circuit 
diagram, a functional dia- 
gram, and a parts list. Plus 
sign or dot indicates end 
nearest viewer. 


Fig. 2—Module for digital- 
computer prototype. Block, 
4, is an assembly fixture in- 
to which the components 
are placed, 5b. The bases 
are then secured with a 
plastic coating, ¢. After wir- 
ing and testing, the module 
is encapsulat d. 


NEW technique for dimensionless drawings 

has been developed for electrical and elec- 

tronic modules. Circuit design and layout 
are presented on a single drawing, Fig. 1. No as- 
sembly dimensions are required. All components 
are assembled in standard fixtures, and all connec- 
tions are wire-wrapped and wave-soldered on a 
grid fixture. The following general points can be 
observed for most applications: 


1. All component leads are positioned on a standard 0.1-in. 
grid, Fig. 1. This grid is defined by numbers and letters in 
the vertical and horizontal view-margins. 


2. Connections are called out directly by assembly line, or by 
grid-point tabulation. 


3. The schematic diagram, assembly views, and wiring informa- 
tion are all shown on a single sheet. 

4. Each electrical component is shown on a separate line on the 
parts list, regardiess of its frequency of occurrence. Thus, 
modifications or variations may easily be shown in a column 
at the right of the parts list. This method also simplifies 
field-failure reporting. 

A module for a digital-computer prototype, Fig. 2, 

shows the simplicity of this system. The step-by-step 


method for fabricating the modules is shown. 

The holes in the fixture, Fig. 2, are on 0.1-in. 
centers, and are smaller in diameter than any com- 
ponent lead-wire used in the assembly. The assem- 
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bler inserts the electrical components into this fix- 
ture as called out on the single assembly drawing 
and parts list, Fig. 1. 

After all the components have been inserted and 
visually inspected against the drawing, their bases 
are secured by plastic coating. Component leads 
are then connected by wire-wrapping and solder- 
ing. The resulting subassembiy is then removed 
from the fixture, and excess wire is clipped. At this 
stage, the circuit may be visually inspected against 
the drawing, and tested before encapsulation. 

This “3-D” technique offers the following advan- 
tages over conventional electrical-assembly methods: 

@ Standardization. 

@ High packaging density with standard or microminiature 

components. 

@ Simplified design. 

@ Simplified layout drafting. 

@ Simplified and minimized manufacturing planning. 


@ Simplified manual assembly and test. 
@ Greater reliability through minimum wiring error. 


This method permits the assembly of a densely- 
packaged electronic circuit with a minimum of 
drawings, planning sheets, special hardware, or com- 
plicated fixtures. The grid system also shows con- 
siderable promise for automated assembly and tests. 
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RITICAL speed of a shaft depends on the 
magnitude and location of the applied load, 
on shaft diameter, and on the type of support- 

ing bearings used. Although operating speed of a 
shaft should preferably be below its critical speed, 
this may not always be possible. In any case, a 
margin of 25 per cent is usually recommended for 
safe operation. 

The critical speed, N.,, of a shaft can be found 
from? 


KvVE@ 
VWs 
The nomogram shown in Fig. | solves this equation 
by means of a load-support factor K. This nomo- 
gram can be used to find the critical speed of shafts 
under seven different load and support conditions, 
Table 1. 
In this method, if the shaft is rotating on anti- 
friction bearings, it is assumed to be simply support- 
ed. If the shaft is rotating on sleeve bearings, it is 


Ner = 











‘References are tabulated at end of article. 


Nomenclature 





d = Diameter of shaft, in. 
E = Modulus of elasticity, psi 
KE = Dimensionless load-support factor 
L = Length of shaft, in. 
N.,+ = Critical speed of shaft, rpm 
W = Concentrated load on shaft, lb 
w = Load per unit length, ! 
AW = Percentage of shaft weight added to concentrated 
load, Ib 
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Nomogram + load-support factor 


Critical Speed of Shafts 


for 7 operating conditions 


Circle 21-10 on Page 19 for extra copy. 
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assumed to be fixed-ended. The method applies to [7 as 
horizontal as well as vertical shafts. 
Data required for determining the critical speed | 
of a shaft are the same as those required to calculate | ~ 
shaft deflection. Since a shaft is often of variable 
diameter, and since its stiffness may be increased by 
a long hub, it is necessary to assume a shaft of uni- | 
form diameter and stiffness. Under certain support |) 7 
and load conditions, a percentage of the shaft weight, | § 
AW, can be added to the applied load for greater 
accuracy in computing critical speed.? Values of AW [7 
are given in Table 1. Sit 
While a shaft carrying a distributed load may 
have an infinite number of critical speeds, the first 
critical speed is usually most important to a de- 
signer. The nomogram, Fig. 1, used with load-sup- 
port factor K, yields this value. 





Example 1: A steel shaft has diameter d = 1.5 
in., and length L 15 in. It carries a uniformly 
distributed load W = 60 lb. Anti-friction-bearing 
supports are used. 

This situation corresponds to Case 5, Table 1. 
Thus, K = 412. Modulus of elasticity, E, of steel is 
30 x 10° psi. Then, from the nomogram: 

1. Align K = 412 with E = 30 x 10°, to inter- 
sect Index 1. 

2. Line up the intersection on Index 1 with d = 
1.5 to intersect Index 2. 

3. Connect the point on Index 2 with W = 60 
to intersect Index 3. 

4. Line up the point on Index 3 with L = 8. F 
The line intersects the N,, line at Ne = 30,000 F 
rpm, which is the required critical speed. ; 
















DATA SHEET 








Example 2: An aluminum shaft is cantilevered 
from a fixed journal bearing. It has an unsupported 
length L = 10 in., and diameter d = 2 in. If the 
critical speed N,, = 4000 rpm, what is the maximum 
concentrated load that the shaft can carry? 

From Case 3, Table 1, K = 72. Modulus of elas- 
ticity, E = 10 x 10° psi. Then, from the nomo- 
graph: 

1. Line up K = 72 with E = 10 x 10® to inter- 
sect Index 1. 





2. Connect the point on Index 1 to d = 2; mark 
the intersection with Index 2. 

3. Align N = 4000 with L = 
Index 3. 

4. Connect the points of intersection on Index 2 
and 3 to give W = 50 lb. 


REFERENCES 
1. A. Vallance and V. Doughtie—Design of Machine Members, 
McGraw-Hill Book Co. Inc., New York, 1951, p. 198. 
2. Marks’ Mechanical Engineers’ Handbook, McGraw-Hill Book Co. 
Inc., New York, sixth edition, pp. 105-106. 
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Table 1—Values of K for Various Load Conditions 















































Load-Support Load-Support Aw* 
Condition* Factor, K (per cent) 
Case | 
: s = 
Bearings simply supported, = 288 49 
concentrated load at center 4 
ane sn ne 
2 2 
Case 2 
: = 
Bearings fixed, single con- pr? = rd 
centrated load at center — 576 39 
<< Tw F 





One end in fixed bearing, 


= 72 30 





one end free, end load 
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Case 4 
One end in fixed bearing, rH = 
one end simply supported, = 436 0 
concentrated load at center Lili — 
ire On | ee 
my we 2 
Bearings simply supported, 412 100 
uniform load 
Bearings fixed, by 927 100 
uniform load cL Ka 
W AN 
—_——— 1 ——_—_——_ | 
Case 7 
» Wewl 
One end in fixed bearing PAs ti tiLiiiid4 134 100 
one end free, uniform load J 
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*Percentage of shaft weight to be added to concentrated load. 
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Fig. 1—Nomogram for determining critical speed of a shaft under various load conditions. 


Note that for Cases 5, 6, and 7, concentrated load W = wl. 
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Briefing the properties of 


THERMOPLASTICS 


HEN materials are available in 

large and growing families, 
selection of any one member in- 
volves progressively finer screening 
and, eventually, a compromise of 
properties. These statements now 
apply to thermoplastics, particularly 
since most thermoplastics are 
available in many modified forms. 
As aids in the selection of thermo- 
plastics, charts and remarks in this 
paper compare seven general types, 
Fig. 1. 


Nylon is the “old standby.” In 
automobiles, for instance, more 
components are made of nylon than 
any other plastic. However, its use 
is usually limited to functional parts 
of small size, due to its relatively 
high cost. 

Nylon is one of the strongest and 
stiffest of the thermoplastics. Other 
properties are: Relatively good im- 
pact strength, low friction, high re- 
sistance to oils and fuels, high ab- 
rasion resistance, good electrical 
properties, and high heat-distortion 
resistance. 

On the debit side, nylons are sen- 
sitive to moisture. Increasing mois- 
ture content improves impact 
strenjth and elongation but adverse- 
ly affects strength, modulus, creep, 
and dimensional stability. Dimen- 
sional change amounts to about 
0,020 in. per in. at 50 per cent rela- 
tive humidity. 
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Acetal resin (polyformaldehyde) 
is physically more like nylon ‘than 
the other thermoplastics. As an en- 
gineering material, acetal rates 
among the best of the thermoplastics 
available, but widespread use is re- 
stricted by cost. Increased use as a 
bearing material to eliminate the 
need for periodic lubrication ap- 
pears assured. 


Polycarbonate is among the most 
recently developed thermoplastics to 
be made commercially available. It 
is an exceptionally tough material 
with impact resistance far exceeding 
that of any other rigid plastic. 

Polycarbonate is resistant to heat. 
It is also unique in that its perform- 
ance does not vary significantly with 
load. 

Like everything else, polycar- 
bonate has shortcomings that re- 
strict its use. It is not considered 
resistant to oil and fuel, particular- 
ly at elevated temperatures. Poly- 
carbonate is not recommended for 
use with antifreeze solutions or with 
water at temperatures above 160 F. 
Transparency is adversely affected 
by ultraviolet radiation. 


T. H. RISK 
J. R. PORRESTER, JR. 
R. P. SCHMUCKAL 
Ford Motor Co. 
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Methacrylate was emong the first 
thermoplastics to be adopted by the 
automotive industry. Outstanding 
characteristics are weather resist- 
ance, lustrous appearance, and suit- 
ability for optical applications. 
Methacrylate is among the hardest 
of the thermoplastics, with accom- 
panying high modulus and tensile 
strength. Impact strength is reduced 
at temperatures down to —40F. 
Methacrylate can be edge lighted, 
flood lighted, back lighted, or illu- 
minated by piping light through the 
part. 


ABS materials (acrylonitrile, bu- 
tadiene, and styrene terpolymers) 
cover a wide range of flexibilities, 
from pliable to rigid. This discus- 
sion is confined to the rigid type, 
which itself consists of a family of 
plastics with widely varying prop- 
erties. A major advantage of 
material is its relatively low cost. 


Under low stress levels, nylon 
and acetal are usable at substan- 
tially higher temperatures than ABS, 
but at high stress levels the reverse 
is true. ABS materials are resistant 
to alcohols and to animal, vegetable, 
and mineral oils. Weathering usual- 
ly causes discoloration, slight craz- 
ing, and loss of gloss. ABS can be 
integrally colored, metallized, or 
painted. 


Polyethylenes are of three general 
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Fig. 1—Principal Properties of General-Use Thermoplastics 


In each of the graphs, the plastics are arranged in descend- (minimum to maximum) in commercially available types of 
ing order of excellence with respect to the physical property that material. The vertical line within the range indicates @ 
plotted. Each bar represents the range of values obtainable typical value for a type of that plastic in widespread use. 


types: Low density, intermediate temperature resistance, and best friction characteristics, and is cur- 
density, and high density. The third § chemical resistance. rently under evaluation for light- 
offers the highest rigidity, highest High-den:.ity polyethylene haslow _load, low-speed bearing applications 
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“lordersome extrusions... 
and suddenly 
there’s an Olin consultant 
lighting my cigar.”’ 














% 


“This gentleman walks in with a copy of my extrusion order, lights my cigar and starts talking aluminum, aluminum, aluminum. In short, 
he’s telling me how Olin can save me money by making my dies, giving me better design efficiency in my extrusions. Then he shows me 
anew welding technique and suggests a brand new market for my product! Who'd think you would ever get service like this from one 
of America’s biggest sluminum producers? Sma7t people down at Olin. They know how to help a man out where he needs it most.” 
Nobody thinks in aluminum better than Olin. Wart to talk to one of our consultants? See the Yellow Pages for our local Sales Office. 
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MOTOR AND MACHINERY MAMUFACTURERS 


ELECTRIC CORPORATION 


to obviate the need for periodic 
lubrication. Due to mold shrinkage 
characteristics, large flat surfaces in 
products are hard to make. 


Polypropylene resembles high- 
density polyethylene in appearance. 
A unique property of polypropylene 
is its resilience and high stretch 
characteristics. Elongations of 400 
per cent at break are not uncom- 
mon. Its flex life is exceedingly good. 
This combination of properties en- 
ables polypropylene to be used as 
a hinge. 

Polypropylene is load sensitive, 
and its heat distortion temperature 


drops drastically at high stress ievels. . 


SAE Paper No. 381A, “Improved Func- 
tion and Reduced Cost Through Well Engi- 
neered Plastic Components,” presented at 
the Summer Meeting, St. Louis, June, 1961, 
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properties of ceramic materials ad- 
vantageous in solid-propellant rocket 
nozzle applications. A “filler” ma- 
terial is bonded by an extremely 
small quantity of an inorganic poly- 
mer. The formulation of the com- 
bination is such that, for short-time 
applications, the properties of the 
filler are predoriinant. 

The filler can be chosen from 
among the refractory oxides, car- 
bides, and nitrides of metals whose 
oxides are amphoteric or slightly 
acid. The filler is chosen on the 
basis of chemical stability, melting 
point, thermal conductivity, strength 
at temperature, thermal expansion, 
and specific heat. 


ARS Paper No. 1686-61, “Ceramic Ma- 


13 pp. terials for High bla, oye Aerospace 


Applications,” presented at the Structures, 
aterials, and Design Conference, Palm 
Springs, Calif., April, 1961, 14 pp. 
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Tensile Strength and Hardness 
Related for Titanium Alloys PR bee, London’ Bag- 


Charles F. Hickey Jr.. Watertown la 
Arsenal Laboratories, Watertown, Mass. 
Reports of impact tests from atmos- 

Investigation to find possible corre- _ pheric temperature to 800 C. 
lation between tensile strength and Pure alpha-brass in the cast or 
hardness for titanium alloys. wrought condition did not fracture. 

Tensile and hardness properties Binary beta-brass as well as more 
are determined as a function of test- complex alloys, in the cast condi- 
ing temperature, heat treatment, and _tion, developed range of intercrystal- 
section size of material. Findings  |jne brittleness starting at approxi- 
established a correlation between mately 200 C and ending when the 


Fracture of Brass in Impact 
At Elevated Temperatures 


A. R. Bailey, Imperial College of 
Technolo 
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tensile strength and hardness for 
stable alpha-beta alloys, but not for 
metastable alpha-beta alloys. In ad- 
dition, a hardness correlation is es- 
tablished between Vickers and Rock- 


structure became disordered. 

Heat treatment at elevated tem- 
peratures, followed by  water- 
quenching, did not materially alter 
the fracture characteristics, except 


can 


well C readings for the stable alpha- 
beta alloys. 


ASTM Preprint No. 87, “Tensile 
Strength-Hardness Correlation For Ti- 
tanium Alloys,” presented at the Sixty- 
fourth Annual Meeting, June, 1961, 9 pp. 
Preprint price 30 cents. 


with high-tensile alloys containing 
iron and aluminum. The behavior 
of simple alloys in the wrought con- 
dition appears to be little different 
from that of cast material. How- 
ever, complex beta brass containing 
iron and aluminum was toughened 
by hot working, although there was 
still some tendency to intercrystal- 
line cracking at elevated tempera- 
tures. 

When alpha-beta alloys were 
quenched to give an all-beta struc- 
ture, they were more prone to in- 
tercrystalline cracking, and alloys 
containing aluminum became dis- 
tinctly brittle at room temperature. 
Beta-gamma alioys of all kinds were 
more brittle than beta alloys, the 
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Ceramic Materials for 
High Temperature Applications 
W. E. Blodgett, R. B. Grekila, and 
H. D. Root, Westinghouse Electric 
Corp., Pittsburgh, Pa. 
A concept whereby high-tempera- 
ture problems are minimized by the 
composition and microstructure of a 
novel body system. 
This concept permits the use of 
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When designing servomechanism gearing for 
minimum backlash, the bearings should be pre- 
loaded slightly at assembly in order to remove 
all radial play and establish positive ball- 
raceway-ball contact. Two ways preloading can 
be accomplished are hy using a spring washer 
against the inner race of a bearing; or by as- 
sembling a collar or gear directly against the 
bearing. When the design precludes preloading, 
a low radial play range such as .0002” to .0004” 


Extra-thin “wafer” bearings are ideal for use in 
synchros, servos, small motors, potentiometers 
and gear trains which require the narrowest 
possible bearings for any given shaft and hous- 
ing diameter. The space saved by the bearings 
allows a shorter overall motor length; or allows 
more iron and copper to be added to rotors and 
stators without increasing overall length. A line 
of narrow, single-shield bearings is also avail- 
able for these applications. 





The most serious type of mechanical damage to 
precision ball bearings can occur when the bear- 
ings are being mounted on shafts or into hous- 
ings. Pressure transmitted through the balls 
and raceways can produce permanent dents, or 
Brinell marks in the raceways which greatly in- 
crease bearing torque and vibration. To reduce 
the possibility of such damage, avoid interfer- 
ence fits and use special bearing mounting tools. 





Double row bearings offer a relatively simple 
and economical solution to a problem found in 
some applications where single bearings cannot 
provide sufficient stability under radial loading. 
They provide double row stability yet can be 
conveniently assembled as single units. Appli- 
cations include those involving cam followers, 
pulleys and potentiometer spindle assemblies 
where shaft runout is not tight. Double row 
bearings are available from NHS8B in plain, 
flanged or shielded construction. 





Here is an idea for lubricating the output shaft 
bearings on gear heads which will contribute 
toward longer bearing life: place some grease in 
the space between the two bearings. The grease 
will act as a lubricant reservoir and the oil in 
the grease will bleed intc the bearings over a 
period of time. Gne of the greases which has a 
relatively high “bleedout” rate is recommended. 

































































should be specified. 
TYPICAL SPECIFICATIONS OF NHBB WAFER BEARINGS 
(not presently cataloged) 
WAFER Cc 
BORE O.D. WIDTH NUMBER RADIUS RATING 
0937 .2500 0625 $R133C2 005 21 
150-page Design and 0937 3125 0625 $R133C1 005 21 
Purchasing Manual is 
the most comprehen- .1250 .5000 1094 $R166C8 008 82 
sive treatise on minia- .1250 4250 .0937 SR144C15 .005 36 
ture and instrument 1250 3750 0937 $R144C3 005 36 
ball bearings ever pub- 
lished. Qualified design 1250 4250 1094 $R2-5C11 006 66 
and ge ge en- .1250 4375 1094 $R2-5C5 006 66 
gineers, and procure- 
ment specialists, are .1250 .5000 1094 SR2-5C7 006 66 
welcome to a copy. .1250 4100 1094 $R2-S5C10 006 66 
1875 4100 .1094 SR156C9 .005 35 
1875 .5000 .1094 SRI66C6 .008 82 
.1875 A375 1094 SR156C8 .005 35 
.2500 .5000 1094 SR168C6 008 44 


























NEW 
HAMPSHIRE / BALL BEARINGS, INC. 


PETERBOROUGH, N.H. 
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more 


shaft 
per 
housing 


2a" TR8P 255 





al bw} bo bol 
1875 2500 2s 370 


These New Hampshire miniature instru- 
ment bearings have extra-large bores and 
permit you to increase shaft diameters 
without increasing bearing 0.D. — to add 
strength yet keep center distances at a 
minimum. See the selection of shaft sizes 
available for given housing sizes: 





BEARING 
NUMBER 


SR133 
SR144 


SR155 
SR156 


Cc 
RATING 
21 
36 


35 
35 


82 
44 


120 
60 


BORE 
.0937 
-1250 
-1562 
1875 


-1875 
.2500 


-2500 
3125 


o.D. 
.1875 
-2500 


.3125 


WIDTH 
-0625 
.0937 


-1094 
.1094 


-1250 
-1250 


-1250 
-1562 

















-3750 




















-5000 
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Also available flanged or double shielded or with 
inner rings extended or with any combination of the 
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is 440C stainless steel. 
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BALL BEARINGS, INC. 
PETERBOROUGH, N. H. 








October 12, 1961 












three. Precision standard is ABEC Class 7. Material 





degree of brittleness increasing as 
the proportion of gamma increased. 

Institute of Metals Paper No. 2069, 
“The Fracture Characteristics of Brass in 
Impact at Atmospheric and 


Temperatures,” Journal of the Institute of 
Metals, Vol. 89, 1960-61, pp. 339 to 342. 


Methods of Bonding 
Fluorocarbon Plastics 


Marjorie C. St. Cyr, Materials Re- 
search Section, Plastics and Packaging 
aren. Picatinny Arsenal, Dover, 


Properties and methods of bonding 
various materials derived from five 
basic fluorocarbons. 

Information is presented in four 
general areas: Availability and 
properties, methods for bonding sin- 
tered fluorocarbons, methods for 
bonding melt-processible fluorocar- 
bons, and miscellaneous specialty 
products. 

The technology basic to the iden- 
tification and description of! the 
various plastics is given briefly. 
Commercial suppliers are identified. 
Included are instances illustrating 
the practical applications of the 
techniques. 

Plastec Report 6 OTS PB 171037, “Meth- 


ods of Bonding Fluorocarbon Plastics to 
Structural Materials,” 22 pp. 


Selection of Materials 
For Noise Control 


Karl Bennung Jr., Chemical Coatings 

& Engineering Co. Inc., Media, Pa. 
Engineering approaches to noise con- 
trol, and evaluation of insulating 
material, particularly leaded plastics. 

Two engineering approaches to 
effective control are reduction of 
sound at the source and reduction 
of transmission through air, by 
means of enclosures around the 
sound source. 

Effectiveness of a sound-absorbing 
material depends on the amount of 
energy it can convert to heat. This 
is related to the surface density 
(lb/sq ft/in.) of the material and 
to its internal physical properties. 
Lead, with a high density and 
“limp” character, is an excellent ex- 
ample of an efficient acoustical ma- 
terial. 

Plastics and rubbers can be de- 
signed to have high energy-absorb- 
ing properties, but the physics of the 
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Seri 


Series 271 
LOCK 
VALVES 


COUNTERBALANCE VALVES 


Smooth, positive control of 
negative loads. Cylinder speed 
proportioned to pump output. 
\%’ and 1” N.P.T.F., 3000 p.s.i. 





Series 661 
PILOT 
CHECK 


Only 25% of line pressure re- 
quired for pilot to open vaive. 
Compact and light in weight. 
yy" and %" N.P.T.F., 3000 p.s.i. 


Simple, positive, low-cost way 
to prevent cylinder creep due 
to leakage of spool valve. %” 
to %" N.P.T.F., 3000 p.s.i. 


Simplify hydraulic system design while you get 
improved performance. Why settle for halfway 
measures when you can specify a Waterman 
valve clesigned for these and other special 
purposes? 


Send today for 
valuabie Catalog 3001 





725 Custer Ave., Evanston, lil. 
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Quick way to get up-to-date 
on the use of new plastics 


Call your nearby Polymer Distributor for a Polymer 
“Parade of Plastics” presentation of the newest and most 
impertant industrial plastics applications. See for yourself 
how progressive industries are now putting plastics to 
work cutting material costs, improving performance and 
extending the life of parts in all types of machinery 
and equipment. 


You'll get valuable tips on new design possibilities as well 
as time and money-saving ideas for new maintenance and 
tooling improvements. Polymer “Parade of Plastics’ will 
bring you up-to-date on new availabilities ... new and 
different applications that may be the answer to your 
immediate problem or the long-range solution to others 
in yeur plant. 


“It pays to keep posted on plastics, and Polymer ‘Parade 
of Plastics’ is the fast, easy way to do it... without 
obligation, of course.” 


Set up a date today with your Polymer Distributor for an 
individual interview or a group meeting. 


THE POLYMER CORPORATION 
Fabricated Parts Service 
Reading, Pa. / Export: Polypenco, Inc., Reading, Pa., U.S.A. 


D 


POLYPENCO 


Plastics Engineering in Action 
a 8 ad 


NYLONS + TFE-FLUOROCARBONS - OTHER PREMIUM PLASTICS 
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dissipation of sound energy within 
these materials is not fully explored, 
Plastics have the disadvantage of @ 
high-material cost and relatively low 
surface density. The incorporation @ 
of lead increases the surface density; 
and reduces the cost. 
Present leaded plastics will prob.” 
ably find their main applications) 
where other properties, like adhesive 
strength, are also of benefit. Some 
formulations can be sprayed or used 
as caulks or troweling compounds 
Paper entitled, “Leaded Plastics in 
Control,” rine at the 33rd An 


Meetin the Lead Industries 
tion, Chicag , May, 1961, 4 pp. 
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Externally Pressurized 
Step Journal Bearings 


Clarence R. Adams and Edward M. % 

Shoemaker, research engineers, Aero — 

Space Div., and Juraj Dworski, re ~ 

search engineer, Industrial P, 

Div., Bowing Co., Seattle, Wash. ] 
Practicability of externally pressur- 
ized step journal bearings. 

An experimenta! program suggests _ 
the following design parameters: 


@ Step height should be 0.0008 to 
0.0010 in., preferably 0.0005 in. or less. 

@ Step radial clearance should be 
0.0004 to 0.0008 in. 

e@ A built-in eccentricity ratio between 
0.4 and 0.7 should be used. 

@ Step widths should be 0.020 in. or 
more to eliminate the need for ex- 
tremely careful shaft positioning. 

© Flow path length to diameter ratio 
should be between 0.7 and 1.0. 















Simplicity of design of externally 
pressurized step journal bearings 
makes precision production econom- 
ical. Step bearings can be made 
from any materials which can be 
turned, ground, or lapped. They 
also can be made by plating to form 
the steps, by chemical milling to 
form the recess, and by casting the 
steps into a housing. 

Stability of the step bearing un- 
der static and dynamic conditions 
has been very satisfactory. In step 
bearings the rate of energy absorp- 
tion is small because of the small 
contact area. The gradual absorp- 
tion of energy is a fail-safe feature 
of these bearings. 

The basic step journal bearing 
is limited to use in applications 
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SPACE SAVINGS 
WITH SIZE 2 


But—there’s much more of 
EVERY OTHER USEFUL FEATURE 


Hard to believe —but it’s true! The new Allen-Bradley line of Bulletin SPACE SAVINGS 
709 starters cut mounting space substantially —especially above the with New 
Size 1 rating—but all ratings also offer a substantial increase in inter- * 
rupting capacity, long life, and trouble free operation. BULLETIN 709 LINE 
Actually, everything about Bulletin 709 motor starters is new— 
except the famous A-B simple solenoid principle of operation. The Size 00 
magnet, the contacts, the coil, the overload relays all have been rede- Size 0 
signed and vastly improved. There’s an entire new line of enclosures, Size 1 
too, into which Brooks Stevens has designed a family likeness and an 
“eye appeal” that is an added value to all buyers of control, especially Size 2 
where the control is resold. Size 3 
Let us give you some other important facts about these new starters, Size 4 
which include reversing starters, multi-speed starters, combination Size 5 
starters, etc. Please write for Publication 6100: Allen-Bradley Co., 
1316 South Second Street, Milwaukee 4, Wisconsin. em 
pared with old Allen-Bradley starters 


18-61-RM 


‘| ALLEN-BRADLEY | etfs 


Member of NEMA 









No “job” can lick this 
new Allen-Bradley 


=J=aV{=4 tS} NS 
SWITCH! 


Millions of trouble-free operations! All new A-B reversing 
switches easily satisfy such specifications. Using the all-new 
A-B Series K contactors, size has been sharply reduced. 
Open-type reversing switches match the over-all height of 
other A-B starters, because the overload relays are mounted 
on either side of the two contactors. A third relay can be 
added from the front with a screwdriver. 

























In the enclosed reversing switch, a two-unit or three-unit 
block-type overload relay is mounted below the contactors. 
The mechanical interlocks are new and so simple in design, they 
just can’t fail to give you dependable service. For more details 
please write to: Allen-Bradley Co., 1316 South Second Street = 
Milwaukee 4, Wisconsin. 





























Bulletin 7OS Size 2 


reversing starter in Nema Type 1 enclosure. 
Ratings to 100 hp, 220 v; 200 hp, 440-550 v. 


MOST ADVANCED CONTACTORS 


Though greatly reduced in size, each rating of this new line of reversing switches has a 
tremendous reverse switching capacity. The new and patented high efficiency magnet 
is cushioned to reduce shock and wear. The new molded coil is impervious to the most 
corrosive atmospheres. The new precision hot molded arc hood greatly increases the 
interrupting capacity and confines the arc. The new weld-resistant cadmium oxide 
silver contacts seat square—no more sliding motion that causes wear. 


NEW, POSITIVE MECHANICAL INTERLOCK 


The simplicity and ruggedness of the new cam-type interlocks assure continuous relia- 
bility—they're good for the life of the reversing starter. The interlock does not have to 
be disturbed or adjusted after changing either contacts or coil. It is located between the 
contactors—out of the way—where careless wiring cannot interfere with the positive 
and consistent operation of the interlock. 





NEW, BLOCK-TYPE OVERLOAD RELAYS 


The new A-B trip-free and tamperproof overload relays—either hand or automatic reset 
—have also been completely redesigned. But the time-proven “solder ratchet" principle, 
which assures permanent accuracy and reliability regardless of atmospheric conditions 
—has been retained. The block-type relays are furnished as either two unit or three unit, 
both having identical mounting dimensions. When used on special control panels, this 
new design eliminates the need for a separate terminal block. An indicating device is 
provided on each relay to show when it has been tripped. 
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MOTOR CONTROL 
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“where the load is light or high sup- 
| ply pressures are available. Appli- 
‘eations which require a minimum 
“turbine torque are ideally suited 
‘to step journal bearings. Applica- 
‘tions in which momentary contact 
may occur between rotating and 
 nonrotating surfaces can also bene- 
fit from the use of step bearings. 


ASME Paper No. 61-LUBS-8, “Extreme- 
ly Pressurized Step Journal Bearings,” pre- 
sented at the Lubrication Symposium, 
Miami, Fla., May, 1961, 88 pp. 













techniques 
Theory of Design 


C. F. Cameron, D. D. Lingelbach, and 
C. C. Freeny, Oklahoma State Uni- 
versity, Stillwater, Okla. 








Discussion and examples to intro- 
duce a method of working design 
and specification problems efficient- 
ly and logically. 

This introduction to a design 
theory offers a method of handling 
many presently indeterminate de- 
sign problems. Important aspects of 
this theory are: 





l. A symbolic definition of a system 
; given in terms of parameters and 
jescribing relationships. 

2. Given a set of parameters which are 
of interest, enough parameters are 
given to allow the minimum abstract 
system to be formed. 

3. A systematic technique is provided 
for applying a set of specifications 
to a system in order to check gen- 
eral compatibility. 

4. A geometrical and point-space ab- 
straction of a system enables the de- 
signer to get a feel for what the 
actual device can do in general. 

Speech No. 29, “Theory of Design,” 

presented at the Ninth National Confer- 


ence on ot tec Ne ve a Stillwater, 
Okla., April, 1961, 


Computer Simulation of 

Verbal Learning Behavior 

E. A. Feigenbaum, University of Cali- 

fornia, Berkele Calif. and Rand 

Corp., Santa Monica, Calif. 
Simulation of elementary human 
symbolic learning processes. 

An information-processing model 
of elementary human symbolic 
learning is given. a precise statement 
as a computer program, called Ele- 
Mentary Perceiver and Memorizer 
(EPAM). The »rogram simulates 
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A HYD-RO-AC KYDRAULIC ROTARY 
ACTUATOR is used to open and shut this 
18” W. S. Rockwell Butterfly Valve. The auto- 
matic two speed control is attached directly to 
the back of the actuator. Fast response and very 
smooth operation are attained at both operating 
speeds. Although this unit operates at 2,000 p.s.i. the 
HYD-RO-AC is designed to operate up to pressures 
of 3,000 p.s.i. Quality construction anu low 
internal leakage mean low maintenance. Four 
sizes and 80 options are available off-the-shelf. 
Features include: torque ranges from 1,500 to 
228,000 inch pounds at 3,000 p.s.i., travel to 
280°, instantaneous torque in both directions, 
foot or end mountings. HYD-RO-ACs can 
perform an almost limitless number of 
functions. Can we show you how 
HYD-RO-AC can solve your hydraulic 
problems? Write us! 








CASE 


FOR 
HOUDAILLE 


HYD AOAC 










11 700, 
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.. Specialists in rotary 


dustries, | 
type hydraulic equipment nm u Ss r | e S ” n Cc J 


Buffalo Hydraulics Division - Dept. B - 537 E. Delavan Avenue, Buffalo 11, W. Y. 
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H. rectangular section 


Over One Million 
ALCO SPRING 
DESIGNS 


ALco’s complete line of ‘‘performance- 
rated” springs ranges from small 
springs for light work to heavy-duty 
triple-coil springs for heavy, sustained 
work. 

In over 80 years, ALCO engineers 
have produced more than one million 
spring designs to serve almost every 
conceivable application. 

For your next spring job, contact 
your nearest ALCO sales office. To 
obtain brochure, ALCO Springs for 
Industry, write to ALco Products, 
Inc., Dept. 160, Schenectady, N. Y. 


| ALCO} 


ALCO PRODUCTS, INC. 
NEW YORK 
SALES OFFICES IN PRINCIPAL CITIES 
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the behavior of subjects in experi- 
ments involving rote learning. A 
discrimination net which grows. is 
the basis of EPAM’s associative 
memory. 

Fundamental information process- 
es include processes for discrimina- 
tion, discrimination learning, memo- 
rization, association using cues, and 
response retrieval with cues. Many 
well-known phenomena of rote 
learning are to be found in EPAM’s 
experimental behavior, including 
some rather complex forgetting phe- 
nomena. 


WICC Paper No. 3.2, “The Simulation 
of Verbal Learning Behavior,” presen 
at the Western Joint Computer Conference, 
Los Angeles, Calif, May, 1961, 12 pp. 


Digital Numerical 
Machine Tool Controls 


N. L. Caban, Westinghouse Electric 

Corp., East Pittsburgh, Pa. 
Characteristics of digital point-to- 
point positioning system which is 
completely static. 

All logic is performed using the 
NOR circuit as a basic building 
block. Modules perform specific 
functions such as counting, decod- 
ing, special logic functions, and gen- 
eral logic. Interconnection between 
modules is accomplished using wire 
wrap. 

The system may be programmed 
from punched tape or selector 
switches. “Word address” program- 
ming is used. All dimensions are 
programmed from a common refer- 
ence which can physically be locat- 
ed at any point in the machine trav- 
el. 

Accuracies for this type of system 
are quoted in terms of a specified 
accuracy band rather than the fami- 
liar terminology of plus or minus so 
many thousandths of an inch. The 
specified accuracy band is defined 
as the space between two specific 
pulses on either side of the target 
position. These could be consecu- 
tive pulses or, in some cases, may 
be spaced two or more pulses apart. 
On either side of the specified ac- 
curacy band, sufficient voltage is 
supplied to drive the machine and 
overcome static friction. Within the 
specified accuracy band, armature 
voltage is removed and the machine 
member is free to stop anywhere 
within the band. With such a sys- 





















Why Die Stamped 
Circuits by 
Dytronics ? 


EXACT 
CIRCUIT 
DUPLICATION 


... 29,000 or 
5,000,090 units 


One of the major prob- 
lems in printed circuitry 
is exact duplication of the 
circuit pattern from unit 
to unit. The Dytronics die 
stamped process elimi- 
nates this headache by 
utilizing a metal-cutting 
die to delineate the con- 
ductor pattern exactly 
whether 25,0090 or 5,000,- 
000 circuits are produced. 
A new booklet, “‘De- 
signing with Dytronics 
Die Stamped Circuits,” 
gives other important rea- 
sons for specifying these 
quality circuits and pro- 
vides information that 
will help you design them. 
Write for a free copy. 


& 
Dijtronics 


INCORPORATED 


ROCHESTER 47, MICH. 


A subsidiary of Taylor Fibre Co., 
Norristown, Pa. 
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“The Roustabout”, rug- 
ged, tnree-wheel truck- 
workhorse, powered by 
a K662 Kohler engine. 


A model Se? Mahle 
engine powers the G. H. 
Teanant Co. Model 40 
heavy duty sweeper for 
foundries, taconite 
plants—places with ex- 
treme dust conditions. 


KOHLER 
ENGINES 


Stamina that stands up 
--- and stands out 


More and more Kohler engines are winning 

their place on new equipment by superior 

test performance . . . Long-term applica- 

tions demonstrate their lasting reliability 
... Built-in stamina pays off in extra staying power 
and cost-saving efficiency. 

Quality engineering proves its value in action . . . 
Hot spark insures fast, all-weather starting ... Large 
bore and short stroke design cuts engine friction, in- 
creases power and prolongs life . . . Balanced crank- 
shaft reduces vibration. 

Kohler Co. has manufactured internal combustion 
engines since 1920 . . . Sales and service nation-wide. 
See us in Sweet's Product Design Catalog 
From 4 to 24 H.P. + Write for illustrated booklet 


Kouter Co. Established 1873 Kouuer, Wis. 


KOHLER or KOHLER 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES ¢ ALL-BRASS FITTINGS ¢ ELECTRIC PLANTS ¢ AIR-COOLED ENGINES « PRECISION CONTROLS 
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FREE — write today for 
this fact-filled catalog. 


THE DANIELSON 
MANUFACTURING COMPANY 


y of Nichol File Company 


A Subsidi 








ARMS AVENUE, DANIELSON, CONNECTICUT 
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tem, it is possible to program a 
move of just one band width. 

A reference can be established 
anywhere in the travel of the ma- 
chine by moving the members to 
the desired zero point and pressing 
a button which resets the feedback 
counter. Since the system is absolute, 
all commands will then be refer- 
enced from this point. Programming 
for minus dimensions may be pro- 


vided. 
AIEE Conference Paper No. CP 61-628, 
hine Tool Con- 


“Digital Numerical Machi 
trols,” presented at the AIEE North East- 
ern District Meeting, Hartford, Conn., 
May, 1961, 5 pp. 


Computer Simulation of 
Human Mental Processes 


Herbert A. Simon, Rand Corp., Santa 

Monica, Calif., and Carnegie Institute 

of Technology, Pittsburgh, Pa. 
Developments, over the past decade, 
in the use of computers to construct 
and test nonnumerical explanations 
for human thinking and learning. 

Such programs, which are begin- 
ning to be validated by behavioral 
evidence, are providing embryonic 
theories for these phenomena in 
terms of underlying information 
processes. 

Kinds of simulation include: 


1, Abstract simulation of adaptive, goal- 
seeking, learning mechanisms. 

2. Simulation of the sersory-perceptual 
processes by which k.umans recog- 
nize visual and aural patterns and 
symbols. 

. Simulation of the _ self-organizing 
capabilities of neural nets. 

. Simulation of the symbol-manipulat- 
ing or information processes em- 
ployed in learning by rote, in at- 
taining concepts, and in solving 
problems. 


WICC Paper No. 3.1, “Modeling Human 
Mental Processes,” presented at the West- 
ern Joint Computer Conference, Los 
Angeles, May, 1961, 9 pp. 


Design of Elastic-Plastic 
Rectangular Pressure Tubing 

R. D. Gauthier, Dow Chemical Co., 
Denver, Colo., and E. E. Weibel, pro- 
fessor, Dept. of Mechanical Engineer- 


ing, University of Colorado, Boulder, 
Colo. 


Failure analysis for a tube of per- 





SPEED 
INDICATING 
SYSTEM 





SERVOSPEED SPEED 
INDICATING SYSTEM 


e Linear scale 
50 Division 

@ DC Generator 
Self-powered 
4%" Meter 
Nema 1! Meter Case 
Standard Ranges 
0-100,250,500, 
1000, 2500 & 5000 
Calibrated in Percent, 


RPM, IPM, FPM, YPM. 
@ Rugged DC Generator 


—5/16”" shaft diam. 
@ Base or flange mtg. 


BASIC SYSTEM . . . $69.50 


Your application 
problems will receive 
prompt attention. 


Se 


4 Godwin Ave Patersan. 
ARmory 4-8989 
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SEND COUPON TODAY! 


| would like further information on the use of 
paperboard. No obligation, of course. 


The tiny bookmatch is baby brother to the giant gift box, the 
glossy record album, the gameboard, the book cover, and the hun- 
dred other products made of versatile rugged paperboard. What- 
ever you design, make, fashion or fabricate—paperboard probably 
belongs. And, Continental Can Company makes the widest variety 
of paperboard—for the widest variety of uses—available anywhere. 
i SPE IRE enc CREME SENT S 
For every paperboard need contact Continental Can Company... se Orga Te PSY 4, 


You can’t buy better. ENT OF =L1C LIBRAR? 
To learn more about the use of paperboard in all phases of i Bur io Rau ere couNTY PUBLIC LIBRARY _ 


Name 


00000000 


dustry, send coupon to: Paperboard and Kraft Paper Division A 
Continental Can Company, 633 Third Avenue, New York 17, N. Y. : 


by CONTINENTAL CAN Sr 


PAPERBOARD ‘the best material for so many uses! ODO OOn000000 0000000000 
PAPERBOARD & KRAFT PAPER DIVISION / CONTINENTAL G, CAN COMPANY, 433 THIRD AVENUE, NEW YORK 17, N. Y. 
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Save Space, installation and 
Maintenance Costs with 


AJAX VIBRATING FEEDERS 


Designed for short carries between machines, conveyors and proc- 
esses, Ajax Vibrating Feeders combine mechanical simplicity, ab- 
sence of complicated electrical systems and low cost. They are easy 
to install as part of a material handling system. They can be designed 
into complete processing units. 3’ to 10’ lengths, 


_ a widths from 6” to 36". Write for information. 
Conveyor Division 


AJAX FLEXIBLE COUPLING CO. INC. 
102 Portage Road Westfield, N.Y.- 
Representatives in Principal Cities 
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UNIVERSAL JOINTS 


FOLLOW THE LEADERS! Simplify product designs, reduce weight, 
space and production operations by installing NATIONAL Retaining 
rings. Use smailer shafts and housings, save machining and material 
wasted when larger shafts are cut down to make shoulders. Per- 
formance-proven on assemblies ranging from heavy machinery to 
electronic equipment. Request catalog and recommendations on your 
specific applications. 


The NATIONAL LOCK WASHER COMPANY 
Serving Industry Since 1886 
NEWARK 5, NEW JERSEY ¢ MILWAUKEE 2, WISCONSIN 
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fectly elastic-plastic material, and 
derivation of a formula from which 
the limit load can be computed di. 
rectly. 

A procedure is developed for de- 
termining, by the area-moment 
method, the wall deflection at any 
load, from a bending-moment dia- 
gram modified to account for re 
duced rigidity. 

Failure of a ductile tube does not 
occur with incipient yielding. The 
limit load for a given tube is the 
pressure at which the strength of 
the tube, both elastic and plastic, 
has been reached and the system 
becomes unstable. 


Conference of the Applied Mechanics Die, 


Frequencies of Vibrations of 
Fixed-Ended Sandwich Beams 
M. E. Raville, professor and head, and 
En-Shiuh Ueng and Ming-Min ‘ 
graduate research assistants, Dept. 
Applied Mechanics, Kansas State Uni- 
versity, Manhattan, Kan. 
Determination of the natural fre- 
quencies of vibration of fixed-fixed 
sandwich beams, analyzed by the 
energy method. 
Analysis is carried out with the 
following assumptions: 


1. Facings of the sandwich are ho- 
mogeneous, isotropic, and elastic thin 
plates of equal or unequal thickness. 

2. The core consists of an elastic, ortho- 
tropic continuum whose _load-carry- 
ing capacity in the plane of the 
sandwich is negligible. 

3. The modulus of elasticity of the 
core, E-, in the direction perpendic- 
ular to the facings, is infinite. 

4. Perfect continuity exists at interfaces. 


It is concluded that the theoreti- 
cal analysis is sufficiently rigorous 
to predict quite accurately the fre- 
quencies of vibration of fixed-ended 
sandwich beams. For the range of 
frequencies considered—O to 2000 
cps—the assumptions that E, is in- 
finite and that the effect of rota- 
tory inertia is negligible appear to be 
justified. Undoubtedly, as higher 
frequencies are considered, a more 
accurate analysis would ultimately 
be found necessary. 


ASME Paper No. 61-APMW-2, “Na- 
tional Frequencies of Vibration of Fixed- 
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Nine piston, 
variable volume, 
pressure compensated 
type [A-38-9 pump, 
designed for use on 


Ground Support Equipment. 





VERSATILITY-PROVEN lightweight hydraulic 
PUMPS AND MOTORS 









Test Stand by Kahn Company. Three 
Lucas-Rotax type IP-525 pumps 
coupled together provide flow of 
100 g.p.m. of J.P.4 fuel for testing 
gircraft equipment. 






Well known equipment manufacturers 
are specifying Lucas-Rotax hydraulic 
pumps and motors because they offer 


e size and weight advantages in the 
4 to 104 g.p.m. flow range 


® pressures up to 5000 p.s.i. Marine winches by Timberland- 


Ellicott are powered by Lucas- 


e low noise level Rotax pumps and motors. 


e other attractive design features 


Lucas-Rotax provides full engineer- 
ing, sales and service throughout 
North America. 

Your hydraulic requirements will 
be met by contacting Lucas-Rotax 
Limited, Toronto. 





Two IA-38 pumps are in- 
corporated in the portable 
Test Stand by Consoli- 
dated Diesel for use, in 
checking out hydraulic sys- 
tem components on fighter 
aircraft at 5,000 p.s.i. 












products of creative engineering by : 
LUCAS-ROTAX- 


2200 EGLINTON AVE. EAST, TORONTO, ONTARIO. 
POSTAL ADDRESS: BOX 115, STATION H, TORONTO 13. 6102 
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WHAT IS YOUR BEST BUY IN 
REUSABLE HOSE FITTINGS? 


Compare 


STRATOFLEX 


SLEEVE AND 
SEGMENTED TYPE 












Wire Bie ms ee corrosion * Limited re- 
cenhiity of segments © lange cavelape 






POSITIVE 
GRIP OF 
WIRE BRAID 


§ Minimum envelope dimension 


$ No special tools required for assembly 
or disassembly 


§ Uses standard hose 

$ Complete reusability 

$ Pressure rating equal to burst of hose 
$ Uniform compression 


$ Long life proven in service 


SF5-1 


: For complete 
\te yi information, 
ay Stratoflex 
P.O. Box 10398 © Fort Worth, Texas In - Catalog 201. 


Branch Piants: Hawthorne, Caiif., Fort Wayne, ind. 
in Canada: Stratofiex of Canada, Inc. 
in Great Gritain: Stratofiex (U.K.) Ltd. 
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Fixed Sandwich Beams,” oe we at the 

oer Coast Conference of the Applied 
Mechanics Div., Seattle, Wash., August, 
1961, 5 pp. 


Variety of Motions 
Generated by Mechanisms 


Ferdinand Freudenstein, professor and 
chairman, Dept. of F dead Engi- 
=e BE Columbia University, New 
York, 

Nature of the curves which can be 

generated by points on mechanisms. 

The analysis proceeds in two steps. 
The first concerns plane mechanisms 
with turning pairs; the second, 
mechanisms in general. 

One goal is the possibility of de- 
signing a positive, mechanical trans- 
mission operating as a single-degree- 
of-freedom mechanism at a constant 
speed ratio numerically equal to an 
irrational number, such as the 
square root of two. Theoretically 
exact motions are investigated be- 
cause of their bearing on the in- 
herent limitations of mechanical mo- 
tions. 

ASME Paper No. 61-SA-3, “On the 
Variety of Motions Generated by Mecha- 


nisms,” presented at the Summer Annual 
Meeting, Los Angeles, June, 1961, 4 pp. 


hydraulic 


Pump Characteristics and 
Effects of Specific Speeds 

On Hydraulic Transients 
Benjamin Donsky, engineer, Bureau of 


Reclamation, U. S. Dept. of the In- 
terior, Denver, Colo. 


Complete characteristics of pumps 
of specific speeds 1800, 7600, and 
13,500 (gpm units) in the flow 
tatio-head ratio co-ordinate system. 


The method of developing these | 


complete pump characteristics from 
test data is described. The three 
complete pump characteristics are 
compared, and the effect of spe- 
cific speed on hydraulic transients 
caused by power failure or pump 
shutoff is presented. 

The pump characteristics are pre- 
sented 
speed a, torque f, head hp, and flow 
e. This allows the use of the char- 
acteristics for a pump of any initial 
Operating condition providing the 
Specific speeds are approximately 
the same. The rated point or best 
efficiency point of operation is that 
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SOURCES of your purchased components must help to promote market 


acceptance of your products by providing the required quality at the 


right price. 


When it comes to electric motors in special designs, 
ALL of your manufacturing and buying needs by speci 


u can meet 
itying DOERR 


MOTORS! Doerr’s broad experience with thousands of “specials” will 
point the way to practical designs that fit every need at lowest cost. 
— s how you beneie: 
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TYPICAL DOERR 
MOTOR DESIGN 


This standard fractional hp. motor of 
, non-ventilated 











I 


2 
3 


4 
5 


des —— on your company letterhead. 


READY AVAILABILITY 


Increased Doerr production facilities 
for fast service on s and standard 
motors. Nation-wide field service. 


REALISTIC PRICES 


On special modifications. 


QUALITY-BUILT 


pee quality construction assures full 
performance of your products—compact 
Doerr styling adds to appearance. 


SMALL-LOT ORDERS 


Doerr always gives you complete and 
willing cooperation—on any quantity ! 


STANDARD MOTORS 


Also available . . . stocks of fractional and 
integral hp. ratings are listed in the 
Doerr catalog. en your inventory is 


low, Doerr can make short shipments 
on small orders. 


WRITE FOR THIS 14-PAGE CONDENSED 
CATALOG AND MOTOR "IDEA BOOK’ 


Saree 


cial designs that suggest how to solve 
so gives a eave ee 
rd motors. Get your copy . . 


92 N. FOURTH AVENUE e CEDARBURG, WISCONSIN 
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HOWARD 


unit bearing 
motors for 


FAN 


applications 


5 Year Guarantee 


H.P. MOTOR 






Aveillable with Open or Cesed Construction 
MOUNTING: From rear or by special pads on front. 
BEARING: Single, long-lite, permanently lubricated . 
STATOR: Vacuum varnish impregnated coil on molded 
nylon bodbin. 


ROTOR: Dynamically balanced for ultra-quiet opera- 
tion. 


ROTATION: Unidirectional (CW or CCW as specified). 


SHAFT-HUB: Assures positive and accurate location of 
connecting pa: pert (fan) which must run concentric. Can 
also be furni with shaft extension from hub. 


1/7 we 1/18 WUT WATTS: 6-38 
0 LOAD RPM: 3488 vars: 
FOL Leas RPM? 195 ¥. OB cy. AC td. 
8 Se 
“Lower (ull \ead speeds aise ava lable 
Sead es your specificu tens or write for compie’s cataleg 


POwersr *~ 


HOWARD 





HOWARD INDUSTRIES, INC. 
1735 State St., Racine, Wisconsin 
Divisions : Electric Moter Corp . Cyetohm Motor Corp., 

Leyd Seruges Ce.. Racine Electric Products 
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a‘ which all ratios are usually equal 
to one. All of the complete char- 
acteristics include the zones of pump 
operation, turbine operation, and 
energy dissipation. Energy dissipa- 
tion zones are zones in which the 
efficiency ratios are negative and no 
useful energy is being supplied to 
the water by the impeller or to the 
impeller by the water. 


ASME Paper No. 61-Hyd-3, “Complete 
Pump Characteristics a the Effects of 
Specific Speeds on Hydraulic Transients,” 
presented at ASME-EIC Hytraulic Con- 


ference, Montreal, Canada, May, 1961, 12 
Pp. 

processes 

Methods of Evaluating 

Sonic Energy Cleaning 

T. J. Bulat, manager, Sonic Energy 


Engineering, Pioneer-Central Div., Ben- 

dix Corp., Davenport, lowa. 
Summary of known and prospective 
methods of evaluating sonic-energy 
cleaning. 

Evaluation methods for sonic 
cleaning can be divided into two 
basic categories: Those based on 
acoustical parameters or direct phys- 
ical activity in the insonated bath, 
and those based on the cleaning 
action of the unit. 

Physical methods include: Acous- 
tical power, chemical activity, elec- 
troly:ic activity, metal erosion, ef- 
ficiency measurements (three types), 
and degassing. Methods based on 
actual cleaning results include: 
Performance tests, visual inspeciion, 
gravimetric tests, chemical tests, 
radioactive tracer test, wettability 
tests, and  surfece-contamination 
test. 

WESCON Paper No. 37/2, “Evaluating 
Sonic Energy Cleaning,” presented at the 


1961 Western Electronic Show and Con- 
vention, San Francisco, August, 1961, 6 pp. 


Science of Adhesive Joints 


]. ].. Bikerman, Massachusetts Institute 
of Technology, Cambridge, Mass. 
Causes of failure in adhesive joints. 

Mechanical rupture of an adhesive 
joint rarely proceeds along the ad- 
herend-adhesive interface. The ab- 
sence of interfacial failure is, in 
many instances, explained by the 
absence of interface. 





When a joint seems io “fail in 
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Flanges of cups made from type 321 
stainiess steel are selectively annealed 
by induction heating prior to further 
forming. Flanges are heated to 2000° F 
and ny Fe" Single-turn coil re- 
stricts heating to the flange area. 











Bellows Assembly Brazed 


ImDUCTION COIL 
ALLOY RINGS 
BRASS FITTING 








0000 





Brass bellows and copper tube are simul- 
taneously silver. brazed a br. 
fitting by induction heating. Piate-type 

ion coil produces proper temper- 
ature at each joint. 
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LABORATORIES, INC 
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Ticesing point test aaa sap greases react to iets Beaker uid has us heated to 2 390°F, All greases ae except + Darina 
(second tube from left) have passed from solid to liquid state. 


BULLETIN: 












Shell reveals the remarkable new 
component in Darina Grease that helps it save 
up to 35% on grease and labor costs 


Darina® Grease is made with Microgel*, the new thickening 
agent developed by Shell Research. 
Darina lubricates effectively at temperatures 100° hotter 
than most conventional soap base greases can withstand. 
Read how this new multi-purpose industrial grease can help 
solve your lubricating problems and even save you up to 35% 


on grease and labor costs. 


_ 1s no soap in Darina Grease. 
No scap to melt away —wash away 
—or dissolve away. 

Instead of soap, Darina uses Micro- 
gel—a grease component developed 
by Shell Research. 


What Microgel does 


Because of Microgel, Darina has no 
melting point. It won’t run out of gears 
or bearings. 

Compared with most conventional 
soap-base greases, Darina provides 
significantly greater protection under 
adverse service conditions. 

Mix water into Darina and the 





grease does not soften. It shrugs off 


water—won’t emulsify. 


Resists heat 


Darina will withstand operating tem- 
veratures 100° hotter than most con- 
ventional multi-purpose greaszs. It 
cuts leakage and reduces the need for 
special high-temperature greases. 

Also, Darina resists slumping, thus 
forming a more effective seal against 
foreign matter. 


Saves money 


Shell Darina can reduce maintenance 
expenses while it protects your machin- 
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ery. Savings of up to 35% on grease 
and labor are quite possible. 


In some cases lubrication intervals 
have been extended to double what 
they were before. Less grease is con- 
sumed and less time consumed apply- 
ing it. 

For details, see your Shell Repre- 
sentative. Or write: Shell Oi! Com- 
pany, 50 West 50th Street, New York 
20, New York. 

*Registered Trademark 








A BULLETIN FROM SHELL 
-where 1,997 scientists are helping to 
provide better products for industry 











START: Heated billet is centered between dies of the Slick Mill. 








16 SECONDS 
Upset-forging starts. 


30 SECONDS 
Rolling cycle starts. 











40 SECONDS 


Forging is completed. 


B 
a | ea 





55 SECONDS 


One minute...one circular forging 


That’s all the time it takes to convert a heated 
billet (100 to 2,000 Ib) into a contoured forging 
on Bethlehem’s unique Slick Mill. 


But fast operation is only one reason why Bethle- 
hem’s Slick Mill turns out a top-quality forging at a 
price that’s hard to match. 


Ask us, or our nearest sales office, about the quick 
die changes, which make it possible—and economical 


—to set up production runs as small as 25 or 50 pieces. 
Ask about the low die charges which are made possi- 
ble by the brief contact between die and work. Ask 
about the light-weight sections this mill can produce, 
without sacrificing strength. 


We’d also like to tell you about the excellent grain 


flow, machinability, and soundness of every Bethlehem 
circular forging. 


Ask. You'll like the money-saving answers. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
Export Sales: Bethlehem Steel Export Corporation 


for Strength 
..- Economy 
-«. Versatility 


BETHLEHEM STEEL 
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Forging is removed from mill. 
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| adhesion,” often a weak boundary 


layer is present. There are seven 


© classes of weak boundary layers, 
= the most important of which is 


caused by poor wetting. 
When an adhesive film breaks, 
the breaking stress of the joint is 


® related to the inherent strength of 

© the adhesive. But usually, breaking 
_ stress 
' strength because of stress concen- 


is different from adhesive 
trations occurring in systems of sev- 
eral comporents, because of shrink- 
age stresses, and because the weak- 


F est spot in an adhesive film, as a 
rule, is different from that in a bulk 
© sample of adhesive. 


Older theories of adhesive joints 


| are incorrect because they assume 
© that adhesion is a surface phenom- 
» enon. 


Paper entitled, “Science of Adhesive 


© Joints,” presented at the Symposium on 
‘Adhesion and Cohesion, General Motors 


Research Laboratories, Detroit, July, 1961. 


electrical 
Electronic Applications of 
industrial Design Technique 


Donald L. McFarland, president, Latham 
Tyler Jensen Inc., Long Beach, Calif. 


| How relatively new fields, such as 
» electronics, can benefit from early 
| use of industrial-design techniques. 


Techniques commonplace to con- 


= sumer products will be more and 


more important as competition grows 
and differences between products 
become less distinct. The greatest 
weakness in electronics is the step 
from the laboratory circuitry to the 
final product. 

Here are check lists to evaluate 
a@ product design: 


1. Is the product heavier than necessary 
by a duplication of structure or use 
of heavier metal than required? 

2. Are parts or components which re- 
quire adjustments or service accessible 
without dismantling the entire pack- 
age? 

. Are the controls grouped in a logical 
manner rather than in a manner 
convenient for the factory? 

. Are control dials and legends easy 
to read under any reasonable light- 
ing conditions and from any normal 
operating angle? 

Are only the necessary controls placed 
prominently, with secondary controls 
grouped elsewhere? 
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1. HOOK ‘EM ON! 
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Flexible 


SILICONE RUBBER 
HEATERS 





Light weight, flexible, only .050” thick. Teflon leads standard, 
other “sor on request. Can be rated at any wattage or voltage. 
Varied heat distribution pattern possible. They are water resistant 
and easily applied to any plane surface. 


For Literature, Send Coupon Below 


WATLOW 


ELECTRIC MANUFACTURING CO. 
1384 Ferguson Ave St. Louis 14, Mo. 





6035 
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. WATLOW ELECTRIC MFG. CO. i 
, 1384 Ferguson Avenue j 
, St. Louis 14, Missouri | 
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Ranges: 15—30—60—100— 
160—200—300—600 and 1000 
Ibs. Also 30° vacuum. All 
gauges 2)" dial; 4%” bottom 
connection. 


A gauge that fits in—to a 
wide range of plant and 
original equipment uses. 


GAUGES + THERMOMETERS 








Have you seen 


the New MARSH 
“ Senuice Gauge” 


A remarkable new series of 214” gauges 
brings you quality, accuracy and stami- 
na—along with REAL economy! 

All gauges have strong 2}4 ” bonder- 
ized case and brass screwed ring 
with bevelled glass. All have new 
Marsh “‘Read-easy” dial. All are 
standard with Marsh “‘Recalibrator.” 
Every gauge is guaranteed accurate 
within 1% of dial reading. 

Two types covering wide range of 
needs available: Type 11 with cop- 
per-alloy bourdon tube, silver 
brazed, and bronze-bushed move- 
ment. Type 11S with 316 stainless 
steel bourdon tube and 303 stainless 
tip and socket; stainless steel and 
monel movement. 


Ask For New Bulletin 


MARSH INSTRUMENT COMPANY 
Dept. B, Skokie, Ill. 
Division of Colorado Oil & was Corporation 
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BOBBINS—WASHERS 
and PRECISION PARTS 


Bobbins, Washers, Bearings, Bushings, Gaskets, Actuators, Cams, 
and many other molded parts ore available from stock. Select 
the material to suit your requirements: NYLON (rugged resil- 
ient, light), EPOXY (new high temperature resin). TEFLON 
(moisture resistant, high dielectric). 


_. TEFLON 





NEW 24-PAGE CATALOG 
Complete specifications on all parts and materials 





COSMO PLASTICS COMPANY 


Circle 334 on Page 19 





DESIGN ABSTRACTS 





6. Can control functions be combined,” 
reducing the total number? 


7. Can controls and legends be designed 
to make operation more obvious, thus — 
reducing training time of the oper- 
ation? 7 

8. Is portability convenient if required? — 

9. Are the materials, shapes, and finishes 
of the cabinet designed to facilitate ~ 
cleaning? : 

10. Is the general appearance one which — 
denotes accuracy, reliability, and 
durability? 


ll. Does the product have a character — 
which reflects its manufacturer's 
image—or does it look just like most ~ 
of its competition? % 


WESCON Paper No. 35/3, “Optimized 4 


Use of Industrial Design T. ique,” pre- 
sen at the 1961 estern Electronic — 
Conven. San Francisco, 


Show tion, 
August, 1961, 7 pp. 
Tea 2 
TO OBTAIN COPIES of papers or arti- — 
cles abstracted here, write directly to: © 


AIEE—American Institute of Electrical En- ~ 
gineers, 33 West 39th St, New York 18 © 
N. Y., papers 50 cents to members, one ~ 
dollar to nonmembers. 


ARS—American ee et 500 Fifth — 
Ave., New York 36, 


ASME—Ameri ican a Sey Mechanical 


Pr go anp ie ineering Center, 
47th ey New York 17, N. Y., pa- 


pers 50 cents to members, one dollar to 
nonmembers. 


ASTM—American agg A ‘or. Testin - 
terials, 1916 Race St., Philadelphia 


GM Engineering Journal, Public Relations 
a GM Technical Center, P. O. Box 
North End Station, Detroit 2, Mich. 


acy genase ve Square, 
London S.W. 1, England. —s 


Lead—Lead Industries —. 60 East 42nd 
St., New York 17, N. 


Ninth National Conference on Electro- 
magnetic Relays, School of Electrical En- 
gineering, Oklahoma State University, 
tillwater, Okla. 


Plastec Report No. 6, available from 
ASTIA Document Service Center, Arling- 
ton Hall Station, Arlington 12, Va. 


SAE—Society of 5 gg Engineers, 
Lexington Ave. New 7 = 4 . 
papers 50 cents to See 75 cents to 


posium on Adhesion and Cohesion, 
al Motors Research Laboratories, 
Warren, Mich. 


WESCON—Western Electronic Show and 
Convention, Convention Record, Part 4, 
$1.80 to IRE members, $6.00 to nonmem- 
bers, available from Institute of Ra:lio 
a rr 1 East 79th St., New York 21, 





WICC—Western Joint Computer Confer- 
ence, Proceedings, three dollars per copy, 
——- from AIEE, or IRE, or Associa- 
tion for sty 2 — 2 East 
63rd St., New York 21, 
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FASTER PRINTS MEAN FASTER PRODUCT DEVELOPMENT, 3M Company Dept. FBO-10121. St. Prui 6. Mina. 


r 
FASTER PRODUCTION. Imagine lIccating a drawing or record ! anand BEERS, 

in seconds. Imagine having a work-size print in just 8 seconds. ) fase #8 henson! “ 
All this, and more, can happen when your drawings andrecords | | 263 : pes 
are on microfilm . . . with FILMSORT® Aperture Cards and | 

THERMO-FAX “‘Filmac”’ Reader-Printers. This is the way many | 

companies are saving valuable engineering and drafting time, ! 

saving the cost of full-size print preparation, saving space, and 

saving print distribution costs. The cost? Far less than youpDg PAR 

would expect for such amazing efficiency. Find out now sarFdALo & 
you, too, can put microfilm to work—get Instant Engineering J 
Drawings when you need them, where you need them—with 
3M Microfilm Products. 


3 
¢ 


THE TERMS “FILMSORT” ANG “THERMO-FAK™ EGISTERED TRACEMARES OF 


3M MICROFILM Mesvcv Mux @® 


BRAND PRODUCTS - ++ WHERE RESEARCH IS THE KEY TO TOMORROW 





















LET MUELLER 
MAKE IT! 


Mueller Brass Co. of Port Huron is 
much more diversified than the name 
“Brass” implies . . . a lot more. In 
fact, because of its many and varied 
facilities . . . its men, methods and 
metals . . . Mueller is in the unique 
position of being able to offer true 
single source service. 


MUELLER HAS THE MEN . . . experi- 
enced engineers with the ability to 
work out, creatively, tough design 
problems, and improve a part or 
components for production by the 
most economical method. You get 
sound engineering plus 44 years of 
practical metalworking production 
experience when you “Let Mueller 
Make It.” 


MUELLER HAS THE METHODS .. . 
when you “Let Mueller Make It”, 
you are utilizing one single source 
that is able to produce parts any one 
of these ways: as forgings, impact ex- 
trusions, sintered metal parts, screw 
machine products, formed tube or 
as castings. 


MUELLER HAS THE METALS... . and 
the materials . . . to produce pre- 
cision parts in aluminum, brass, 
bronze, copper, iron, and steel in 
hundreds of different alloys to meet 
each exact requirement. 


In addition, Mueller Brass Co. has 
complete and modern facilities for 
performing all types of finishing and 
sub-assembly operations. Another 
plus value is nation-wide sales engi- 
neering service. 


So, in the final analysis, no matter 
where you fit in the American indus- 
trial picture, whether you're making 
missiles or mowers ...and no matter 
where you're located, it will pay you 
to LET MUELLER MAKE IT! 





MUELLER BRASS CO. 
PORT HURON 20, MICHIGAN 
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For copies of any literature listed, 
circle Item Number on Yellow Card—page 19 


Hose Connectors 


Describes stock flexible-metal hose con- 
nectors which meet vibration, expansion, 
and misalignment conditions. Also in- 
cludes a section on stock fittings, charts 
showing specifications and working-pres- 
sure correction factors, and a section on 
proper installation and use. Bulletin 26, 
4 pages. Atlantic Metal Hose Co. Inc., 
308 Dyckman St., New York 34, N. Y. 

Circle 601 on Page 19 


Precision Instruments 


Contains new-product data on com- 
mercial meters, delay lines, off-the-shelf 
servo motors, precision potentiometers, 
trimming potentiometers, and special prod- 
ucts such as motion transducers. “Heli- 
news,” 8 pp. Helipot Div., Beckman In- 
struments Inc., 2500 Fullerton Rd., Fuller- 
ton, Calif. 

Circle 602 on Page 19 


Multiple Switches 


Provides data on both nonilluminated 
and illuminated types in which buttons 
light up to indicate position. Gives in- 
formation on combinations available, and 
details ganged assemblies and special fea- 
tures. Includes information on new push- 
push switch, and detailed checklist. Cata- 
log S-306, 12 pages. Switchcraft Inc., 5555 
N. Elston Ave., Chicago 30, Ill. 

Civele 603 on Page 19 


Metal-Braid Constructions 
Latest applications, standard terminol- 
ogy, and types of tubular and flat metal- 
braid constructions are described and il- 
lustrated. Formulas are given for desig- 
nating construction, braid angle, pitch, 
percentage coverage, and picks per inch. 
Several types of braid weaves are de- 
scribed, and some typical applications are 
shown. Brochure TB301, 4 pages. Nation- 
al-Standard Co., Dept. RDT, Niles, Mich. 
Circle 604 on Page 19 


Differential Gearing 


Two brochures co.er Specon differen- 
tials and differentia! transmissions. “Prin- 
ciples and Applications—Specon Differen- 
tial Gearing” outlines principles of opera- 
tion, along with a speed, torque, and 
power analysis of the bevel-gear differen- 
tial. Typical applications utilizing the dif- 
ferential gearing are illustrated. “Specon 
Differential Gearing and Differential Gear 
Boxes” outlines various sizes available in 
basic gearing and transmissions. Rating 
and dimension tables of standard and 





special units available are listed. 8 pages. 
Stratos Div., Industrial Products Branch, 
Fairchild Stratos Corp., Route 109, West 
Babylon, N. Y. 

Circle 605 on Page 19 


Linkage Joints 
Provides data on new hollow-steel ball 
joints and pivots for linkages in either 
static or dynamic applications. Points out 
various types of units, gives special fea- 
tures and applications. Catalog 611, 4 
pages. Link-Age Corp., 115 Bennett Ave. 
Yonkers 2, N. Y. 
Circle 606 on Page 19 


Aluminum Screw-Machine Stock 


Consists of four tabbed sections which 
cover general information, properties and 
tolerances, estimating information, and 
tocling and operating data. Summarizes 
mechanical and physical properties and 
machining characteristics, and lists sizes, 
tempers, and applications for each of the 
five standard aluminum screw-machine 
stock alloys. Also includes complete 
weight tables, screw-thread data, recom- 
mended cutting fluids and lubricants, tool 
description, and finishes. 154 pages. Alu- 
minum Co. of America, 728 Alcoa Bldg., 
Pittsburgh 19, Pa. 

Circle 607 on Page 19 


Lubricating Grease 
Summarizes basic principles, properties, 
types, and rules for choice and applica- 
tion of lubricating grease. Includes discus- 
sion on the effect of additives on the prop- 
erties of grease. 32 pages. Bardahl Mfg. 
Corp., 1400 N. W. 52nd St., Seattle 7, 
Wash. 
Circle 608 on Page 19 


Universal Drive Tensioner 
Describes base and shaft-mounted units 
with new bronze-bushed idlers. Includes 
data on use of the drive tensioner, and 
tips on idler usage. Bulletin 7161, 4 pages. 
Brewer Machine & Gear Co., 1441-43 N. 
Second St., St. Louis 6, Mo. 
Circle 609 on Page 19 


Light Metals 


Design data on characteristics and prop- 
erties of light metals, including magne- 
sium, aluminum, and titanium, are set 
forth. Lists comparative values for vari- 
ous metals, presents metals in tabular and 
graphic form. 44 pages. Brooks & Perkins 
Inc., 1950 W. Fort St., Detroit 16, Mich. 

Circle 610 on Page 19 





Macuine Desicn 









es, 


ch, 


all 


ut 
a- 


Py 


wwe lc Fk ok 





MUELLER CAN MAKE MOST ANYTHING IN 
IMPACT EXTRUSIONS... 
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We don’t really make locomotives, but the 18 
different Cold-Prest impact extrusions represented 

in the model were cold forged to exacting tolerances from 
a number of aluminum, copper, brass, and steel alloys. 


These parts are employed in products ranging from door 

closers to missiles. Mueller has also made important advances 

in the production of copper impact extrusions that are especially 
adaptable to electronic applications. Cold forgings are precision 
produced to exacting tolerances and offer the additional advantage 
of a better finish and appreciable metal savings. i 


CAL Am dene WERT ss 











Mueller’s flexible facilities for the production of Gold-Prest Impact extrusions 

make practical iong or short runs of simple or relatively complex shapes on an 
economical basis. In addition, the entire Mueller engineering staff, excellent machining, 
finishing and assembly facilities are readily available to you when you... 


LET MUELLER MAKE IT! 


Write toda r Engineering 
MUELLER BRASS CO. Manual No. FM-3019 


PORT HURON 20, MICHIGAN 
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REDUCE COSTS, 
IMPROVE PRODUCT 
QUALITY! 


CHICAGO-ALLIS 


DOUBLE 
PISTON CUPS 














NE-PIECE 


ACTING 
















For cylinders, — 


pu 
. air, water, or i rn is a 
ton type double-cup packing Ge a 
single unit. ay oe com- 
pounded rubber is bonded to metal 
disc of brass plated steel or solid 
brass. Lips are designed to main- 
tain uniform pressure on the cylin- 
der walls, insuring constant sealing 
action. Serving the same purpose as 
far more complicated and expen- 
sive pistons, Chicago-Allis piston 
= are simple in design, economi- 
cal, and provide long life and 
dependable service. 


STOCK SIZES AVAILABLE FOR CYLINDERS 
FROM 1” TO 12” 






















Simplify design... 
use one piston 
type cup that re- 
places piston and 
two seals 





Bulletin 108 


CHICAGO-ALLIS 


MFG. CORP. 
127 N. GREEN ST. CHICAGO 7, ILL, 
Circle 337 on Page 19 
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Shock Absorbers 


Covers cylinder and mounting dimen- 


sions and operating range, includes related 
technical data and performance curves. 
Also contains a check list which, when 
filled out, provides data needed to recom- 
mend a standard shock absorber, to modify 
a stock model, or to design a completely 
new model. “Shock and Vibration Con- 
trol Equipment,” 20 pages. Ellis Fluid Dy- 
namics Corp., 7344 Monticello, Skokie, Il. 











Circle 617 on Page 19 


| Adjustable-Speed Drives 


Covers definition, selection, comparison 
of adjustable-speed drives. Brochure deals 
with product description and application, 
factors in drive selection, and examples of 
and recommendations for special applica- 
tions. Complete line of adjustable-speed 
drives, ranging from 1/20 to 1000 hp, is 
covered. Bulletin GEA, 32 pages. Gen- 
eral Electric Co., Schenectady 5, N. Y. 
Circle 612 on Page 19 


TFE O-Rings 


Lists over 250 sizes of TFE O-rings. 
Nominal dimensions of ID, OD, and 
width are given, along with actual deci- 
mal dimensions and tolerances for ID 
and width. Rings are classified by SAE 
ARP-568 dash numbers; packing and 
gasket numbers for AN-6227 and AN-6230 
are given where applicable Catalog P- 
1A, 4 pages. Chicago Gasket Co., 1271 
W. North Ave., Chicago 22, Ill. 

Circle 613 on Page 19 


Conveyor-Belt Engineering 
Statistical data and tables for calculat- 
ing, engineering, and selecting conveyor 
belting are included. Presents new con- 
densed horsepower formula. Illustrates 
typical conveyor problems, and gives belt 
recommendations for deteriorating condi- 
tions. Bulletin 175, 24 pages. Hewitt- 
Robins, Dept. CBE, Stamford, Conn. 
Circle 614 on Page 19 


Fluid Steering Control System 


Orbitrol system, which eliminates any 
mechanical linkage to the axle, consists 
of a fixed-displacement rotary metering 
motor, a commutator-feed valve sleeve, 
and a selector-valve spool. Bulletin illus- 
trates and describes the system, and in- 
cludes selection data, specifications, and 
applications. 8 pages. Char-Lynn Co., 
2843 26th Ave. S., Minneapolis 6, Minn. 

Circle 615 on Page 19 


Power Supplies 
Describes high-efficiency, compact, high- 
ly regulated de-power supplies. Switching 
preregulator, which offers essentially loss- 
less regulation, is explained, including its 
application as a power-supply preregulator, 
Includes modular, rack, and cabinet mod- 
els for both OEM and laboratory applica- 
tions. Catalog PS 961, 16 pages. Valor 
Instruments Inc., 13214 Crenshaw Blvd., 
Gardena, Calif. 
Circle 616 on Page 19 
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VULCAN 
TUBULAR HEATERS 


You can get just about any 
shape you want with Vulcan 
Tubular Elements to heat all 
kinds of forms including unusual 
types. You can cast the heaters 
into aluminum or other metals. 
‘You can immerse them in liquids, 
soft metals or molten salts. 

You can clamp straight tubular 
heaters to metal surfaces or insert 
them in machined grooves. You 
can get them with flattened sur- 
faces for even greater effective 
heat transfer. 

And you can order them in a 
wide choice of lengths, diameters, 
sheath materials, wattage, and 
voltage ratings. 

Write for Catalog VG-201 con- 
taining specifications and prices. 


Joab nc Few Shatieg 
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TENSION 
CONTROL > 











The Vickers Magneciutch sets new performance | 
standards for delicate torque control 


Hair’s-breadth accuracy of tension control often 
determines manufacturing success or failure. As gossamer 
yarns and ultra-thin paper and foil spin about on 
high-speed winding reels or bobbins, variations in tension 
can easily result in breakage, snarling, out of 
registry, costly down-time. 

The Vickers Magneclutch meets this need with precise, 
delicate tension control—yet possesses a ruggedness that 
keeps it on the job under the most demanding conditions. 


Pinpoint control is maintained through the entire torque 
transmission range, from zero to full speed. Starts and 
stops, acceleration and deceleration are smooth, without 
grab or chatter. Available from 11 0z.-in. to 600 lb.-ft. 
For complete story, contact the Vickers field engineer 
in your area, or write for Bulletin Series 6000. «ra eoce-s 


VICKERS INCORPORATED 


Division of Sperry Rand Corporation 


ELECTRIC PRODUCTS DIVISION 
. SAINT LOUIS 3, MISSOURI 


1881 LOCUST STREET 
Circle 339 on Page 19 
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DU* DRY 
BEARINGS 
Solve Another 
Problem 


“On the basis of very successful 
results obtained from rigorous 
whirlstand testings which simulate 
in-flight rotor conditions, we incor- 
porated DU bearings into pro- 
duction.” 

A. A. Coronato 

Chief Component 

Development Engineer 

Sikorsky Aircraft Div. 

United Aircraft Corp. 


Used to eliminate the necessity of 
lubrication on the rotor damper 
assembly, DU bushings replace 
ten fittings that required daily 
greasing on the Navy’s HSS-2 
helicopter built by Sikorsky. The 
bushings offer satisfactory, trou- 
ble-free service for the entire life 
of the rotor hub despite a heavy 
load (1250 pounds at 203 cycles 
per minute, uni-directional), 
shock, vibration, intermittent 
motion and a corrosive en- 
vironment. 

DU metal is an ideal bearing 
material for many applications. 
It withstands much higher ve- 
locities, runs much cooler at 
lower speeds than other unlubri- 
cated bearings . . . has a com- 
pressive strength of 51,000 p.s.i. 
DU metal is applied without the 
need for temperature-limiting 
adhesives . . . will withstand 
from —450°F to +536°F. 


Oo C HK 


Apply DU dry bearings to appli- 
ances, automobiles, aircraft, farm 
and industrial machinery, office 
equipment. Standard bushings 
available for 4%” to 5” shafts; 
thrust washers for %%” to 2” 
shafts; hemispherical cups from 
54” to 114”; strip available for 
special fabrication. Write for 
engineering catalog DU-458. Spe- 
cial Products 
Dept., Garlock 
Ine., P. O. Box 
612, Camden Il, 
New Jersey. 


*Troedemark, 
Glacier Metal Company Ltd. 














Gyroscopic Instruments 


Revised edition of “Technical Informa- 


tion for the Engineer— Gyros” details 
the theory, performance, application, con- 
struction, and testing of gyroscopic in- 
struments. Drift phenomena and advanced 
gyro designs are also discussed. 60 pages, 
Kearfott Div., General Precision Inc., 1150 
McBride Ave., Little Falls, N. J. 

Circle 617 on Page 19 


High-Strength Steel 
Vascojet M-A provides tensile 

values above 360,000 psi with safe ductil- 
ity. Brochure contains detailed engineer- 
ing data on the steel, and lists applica- 
tions. 20 pages. Vanadium-Alloys Steel 
Co., Latrobe, Pa. 

Circle 618 on Page 19 


Structural Damping 
Describes damped laminates for control 
of structural resonant response. Presents 
advantages of standard and custom-engi- 
neered Dyna-damp structures in protecting 
sensitive equipment exposed to random, 
high-intensity vibration, shock, and noise. 
Explains basic considerations in design 
and selection of protection systems to com- 
bat structural fatigue, component malfunc- 
tion, and low reliability. Includes in- 
formation on Dyna-damp structural forms 
and shapes and printed-circuit boards. 
Bulletin 719, 8 pages. Lord Mfg. Co., 
Erie, Pa. 
Circle 619 on Page 19 


Lubricating Devices 
Provides specifications and operating de- 
scriptions of automatic oilers, chain oilers, 
dispensers, single and multiple valves, mist 
systems, industrial fuses, and fuse acces- 
sories. Includes recently developed new 
products. Catalog 61, 12 pages. Trico Fuse 
Mig. Co., 2948 N. 5th St., Milwaukee 
12, Wis. 
Circle 620 on Page 19 


Shaft-Mounted Reducer 

TDO25 shaft-mounted speed reducer is 
designed for shaft diam. oi 1% in. or 
less and for power requirements to | hp 
at 90 rpm. Bulletin includes engineering 
drawings, dimensions, weights, prices, and 
table of horsepower ratings for various 
classes of service. Table of recommended 
V-belt drives permits easy selection of 
total speed ratios to 175:1. Bulletin 602A, 
4 pages. Dodge Mfg. Corp., Mishawaka, 
Ind. 


Circle 621 on Page 19 


Control Valves 


Describes control valves in sizes from 
4, to 6 in. in ductile iron, cast iron, cast 
steel, stainless steel, bronze, Monel, and 
aluminum. Gives pressure and tempera- 
ture ratings, features, capacity charts, 
names of parts, dimensions, flow chart, 
diagrams of various hook-ups, and sample 
specifications. Catalog DVC-l, 8 pages. 
OPW-Jordan, 6013 Wiehe Rd., Cincinnati 
37, Ohio. 

Circle 622 on Page 19 
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HOW WESTERN GEAR SERVES ALL INDUSTRY 











120 ANSWERS TO YOUR 
VARIABLE DRIVE PROBLEMS 
WITH 


£ 


@, VAR/-MASTER 2 


TT einenentie uaituieen tl 


reef 
F Gace & 


WESTERN GEAR'S NEW VARIABLE 
SPEED DRIVE WORKS FOR YOU 
IN 120 BASIC CONFIGURATIONS 



















The variable speed drive that you helped design gives you 
almost unlimited variations to solve your drive problems in 
any space. Combine this with ¢ engineering to customer 
requirements ¢ up-to-the-minute design improvements ¢ 
utmost compactness ¢ infinitely adjustable speeds ¢ unlimited 
versatility © easy motor replacement © superb manufacturing 
quality. ..and you have the ultimate in variable speed drives 
...Vari-Master by Western Gear. 





The basic story of Vari-Master is yours free in Bulletin 
6107F, Or, your Western Gear salesman will deliver your 
copy of our 120 page Bulletin 6107 which gives you full 















lf you use variable speed drives, get the full story of 
Vari-Master before specifying either new equipment or 
replacements. Then install Vari-Master for the long, trouble- 
free run. Remember... 


on the long run... auatity costs vou Less! 


TYPICAL WG POWER TRANSMISSION PRODUCTS 


Raa SS 


PARALLEL RIGHT ANGLE 
SHAFT REOUCER REDUCER 


Circle 341 on Page 19 








SHOVEL BASE 
GEARMOTOR 


STRAITLINE 
REDUCER 


INTEGRAL 
GEARMOTOR 


details, specifications and prices. 
Write, wire or call today... 


WESTERN GEAR CORPORATION 


INDUSTRIAL PRODUCTS DIVISION 
P.O. Box 126, Belmont, California 
LYtei 3-7611 











Copyright 1961 Western Gear Corporation 




















PUMP UNUSUAL LIQUIDS? 


The liquids you pump or want to pump may present special probiems. 


It's highly probable, however, that Viking Pump engineers may have 
worked out your problems before. During 50 years of pumping 
experience, we have handled thousands of problem applications— 
ranging from heavy, viscous liquids and semi-solids to highly volatile 
liquefied gases. This storehouse of data is available to you for the 
asking. And if you have a brand new problem, our experience and 
knowledge of Viking Pumps will help answer the new problem, too. 


Viking’s original ‘‘gear-within-a-gear’’ pumping principle is used 
today in over 1,000,000 genuine Viking rotary pumps. Many have 
given long-time service—20, 2% and even 40 years. They've had long 
pump life because we've always maintained high quality. 

Note these facts: Sizes from 14 to 1050 G.P.M. Viscosities from 
.1 centipoise to 2,000,000 S.S.U. Fast, self-priming. Positive delivery. 
100 P.S.I. non-lubricating liquids. 200 P.S.I. 
lubricating liquids. 500 P.S.I. hydraulic liquids. 

Tell us about your unusual liquid pumping 


problem! And ask for Viking’s 36-page 
Engineering Manual on Rotary Pumps, 


PUMP 


VIKING conan 


Cedar Falls, lows, U.S.A. In Canada, It's ‘‘Roto-King’’ Pumps 
See our Catalog in Sweet's Product Design File 
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flolv TOGGLE CLAMPS 
~ Cost Less per Thousand 
Clamping Operations 





Note These 
Important Features: 
HARDENED PINS and BUSHINGS 
HEAVY BODY SECTIONS 
BLACK OXIDE FINISH 
PINS RIVETED FLUSH 
DROP-FORGED ARM 


Many Types to Satisfy 
Your Work Holding Needs 


8 STANDARD ACTION UNITS 
10 QUICK ACTION UNITS 
12 PUSH ACTION UNITS & others 


WRITE for CATALOG - PRICES - Template Sheets Available 


WOLVERINE TOOL CO. 


1242 E. WOODBRIDGE 
DETROIT 7, MICHIGAN 


C-110 









CQ-1107 
















Circle 343 on Page 19 








Brasses and Tin-Brasses 

Contains data on composition, specifi- ’ 
cations, and properties for six grades of ~ 
brass wire, rod, and strip. List of some 


typical applications is included. 6 pages, 3 


Riverside-Alloy Metal Div., H. K. Porter 
Co. Inc. 
Circle 623 on Page 19 


Fluid Filters 


Use of Tell Tale filters with fire-resist- 
ant fluids reduces pressure drop in the 
suction piping and permits use of finer 
suction filters. Catalog points out the 
design characteristics and special features, 
includes selection chart and data sheets, 
8 pages. Rosaen Filter Co., 1776 E. Nine 
Mile Rd., Hazel Park, Mich. 

Circle 624 on Page 19 


Chain Lubrication 


Provides general recommendations and 
suggestions for lubrication of power-drive 
chains as well as conveyor and elevator 
chains, and inciudes a table of engineer- 
ing data. Specific methods of chain oil- 
ing are presented, and several ideas are 
outlined for lubrication of high-tempere- 
ture chains. Chain cleaning is also dis- 
cussed. Bulletin 1800, 8 pages. Oil-Rite 
Corp., 2376 Waldo Bivd., Manitowoc, Wis. 

Circle 625 on Page 19 


Servo Components, Packages 
Presents outline drawings and tabula- 
tions of electrical characteristics for stand- 
ard servo motors, acceleration-damped mo- 
tors, velocity-damped motors, standard 
tachome‘ers and motor tachometers, short- 
motor tachometers, temperature-compen- 
sated motor tachometers, hith-performance 
motor tachometers, synchros, pancake 
synchros, resolvers, miniaturized-transistor 
servo amplifiers, and gear trains, 16 pages. 
Transicoil Div., Daystrom Inc., Worcester, 
Montgomery County, Pa. 
Circle 626 on Page 19 


Bronze Parts 


Explains how Continucast process for 
producing bearing-bronze parts can pro- 
vide quality and savings over those made 
from sand-cast SAE alloys. Brochure lists 
physical properties of Continucast SAE 660 
and wide range of other SAE bronze alloys 
available from the process. Bulletin JBL- 
36, 4 pages. Johnson Bronze Co., New 
Castle, Pa. 

Circle 627 on Page 19 


Spray Nozzles 
Gives information on AutoJet automatic 
spray nozzles for hydraulically atomizing 
sprays at operating pressures to 600 psi. 
Points out choice of interchangeable 
orifice tips which permits selection of flat, 
hollow-cone, and full-cone spray patterns. 
A typical installation is schematically il- 
lustrated and described, along with acces- 
sory equipment. Bulletin 115, 4 pages. 
Spraying Systems Co., 3274 Randolph St., 
Bellwood, Iil. 
Cirele 628 on Page 19 











FOR PRODUCT 
GLAMOR, 


FOR EYE 
APPEAL 


and SALES 
APPEAL, 
DESIGN 


WITH AMERICAN 


NICKELOID 
METALS! 


Design excitement and produc- 
tion economy ... both are yours 
hen you specify American 

eloid’s lustrous pre-plated 
etals! 

e warm glow of copper... 
the shimme coolness of 
chromium .. . the soft mellow- 
ness of nickel . . . the jevvel-like 
richness of brass. Yours is a 
choice of finishes, textures, and 
patterns — each a winner in this" 

le-conscious era. And they're 

ready for fabrication. Pla 
eaning, and other 
costly operations are eliminated 
from your production routine! 

















Economical Nickeloid pre-plated 


metals are available eets, 
strips, or coils — in bright or 
satin finishes, plated one or two 
sides. Smart design patterns, 
stripes, crimps, and textures are 
av e. 
Pre-plated Nickeloid Metals are 
easily workable using standard 
roduction procedures ... Mar- 
ot protective coating available 
for protection of the finish in 
cases of extreme forming. 
hese metals can be bent, 
iveted, drawn, beaded, flanged, 
ed, welded, punched, litho- 
phed, silk-screened, seamed, 
ped, or folded. 
Write today for your free Intro- 
ductory Kit, which contains 
specifications and fabrication 
data, plus a consultnag file of 
metal samples. He haya will 
start you on an e urney 
into the world of American Nick- 
eloid pre-plated metals. 





American 
Nickeloid Company 


PERU 8, ILLINOIS 
MILLS: Peru, tL, and Walnutport, Pa, 


Circle 344 on Page 19 





‘Jeep’ Industrial Engines 
power high velocity tree 
Sprayers. 


Send for catalog giving details 
LP Gas and Marine Con 


Manufacturers 
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Small-Diameter Tubing 
Sets forth sizes, specifications, finishes, 
tolerances, chemistry, and suitable appli- 
cations of small-diameter tubing line to 
1 in. OD. Covers stainless steel, nickel, 
nickel alloy, exotic alloy tubing, tubular 
fabricated parts. Bulletin 13, 18 pages. 
J. Bishop & Co., Platinum Works, Mal- 
vern, Pa. 
Circle 629 on Page 19 


Ball and Roller Bearings 
Clearly defines and illustrates ball and 
roller-bearing parts and terms. Other sub- 
jects include ball installation, dimensions, 
loads, alignment, types, and functions of 
self-aligning, nonself-aligning, and thrust 
bearings. Bearing accessories are also de- 
scribed. Form 343, 24 pages. SKF Indus- 
tries Inc., Front St. & Erie Ave., Phila- 
delphia 32, Pa. 
Circle 630 on Page 19 


Silicone Diodes, Rectifiers 
Describes line of <ilicon diodes and 
rectifiers. Semiconductors aveilable are 
diffused-junction silicon diodes in general- 
purpose, high-conductance, computer- 
switching, and standard types. Also avail- 
able are diffused-junction silicon rectifiers 
in glass package, coaxial package, and 
epoxy package. Bulletin 514, 10 pages. 
Erie Resistor Corp., 644 W. 12th St., Erie, 


Pa. 
Circle 631 on Page 19 


Wire Cloth 


Illustrates and describes plain, twill, 
Dutch, micronic, and special weaves of 
wire cloth. Specifications and character- 
istics of coarse to extra-fine meshes are 
presented in tables and curves. Uses for 
the various types of cloth are described. 
16 pages. Unique Wire Weaving Co., Inc., 
726 Ramsey Ave., Hillside, N. J. 

Circle 632 on Page 19 


Differential Transformers 


Discusses theory and application of At- 
cotran linear variable-differential trans- 
formers for measuring linear displace- 
ments, gives pricing, engineering, and in- 
stallation instructions. Military specifica- 
tions and special differential transformer 
characteristics are tahulated. Bulletin 6208, 
12 pages. Automatic Timing & Controls 
Inc., King of Prussia, Pa. 

Circle 633 on Page 19 


Panel Instruments 
Discusses features, selection, and uses 
of improved 2% and 3'-in. matched 
panel instrumenis available in round or 
square Bakelite cases. Units are avail- 
able in dc, rf, and ac-rectifier types, and 
in moving-irom ac types. Data on dimen- 
sions, availability of shielded and un- 
shielded types, accuracies, power consump- 
tion, and expanded-scale types are in- 
cluded. Bulletin 01-111, 6 pages. Weston 
Instruments Div., Daystrom Inc., Newark 
12, N. J. 
Circle 634 on Page 19 
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UNSHAKEABLE SELF-LOCKING PERFORMANCE IS 
BUILT INTO AN ELASTIC STOP NUT 













‘ 
— 
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Start with a standard hea nut 
and add a metal crown... 


Add “the ring Q of reliabitity”— 
the easily identified ESNA red nylon locking insert... 


CRS re dra stayin ee pena eG sn zp eneggeanr: 





Then roll the crown over smoothly and stake— } 
the insert is made an integral part of the Elastic Stop nut 





BUILD FASTENER RELIABILITY INTO YOUR PRODUCT! o 





_ October 12, 1961 


Take an Elastic Stop nut and mount it on one of your prod- 
ucts where vibration is really severe. Shake the daylights 
out of it in the roughest torture test you can devise—or better 
still—send it into the field where it’s subject to regular use 
and abuse. 


Here’s what you'll find: That Elastic Stop nut will stay 
put! The bolt threads are impressed into the nylon locking 
collar with such a perfect fit that internal liquid seepage is 
Sealed off. Internal nut and bolt threads are protected 
against corrosion. The nylon insert locking torque is so 
smooth that it never galls or distorts bolt threads; and nylon 
is so wear-resistant that under normal usage you can wrench 





the nut on and off the bolt 50 times or more and the nut 
will still remain tight under vibration! Protect the perform- 
ance and the reputation of your product by guaranteeing 
fastener reliability. Try it yourself and see. Send for free 
test samples. Just tell us the size. Dept. 553-104, Elastic 
Stop Nut Corporation of America, 2330 Vauxhall Road, 
Union, New Jersey. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Circle 346 on Paye 19 241 




















HOW SMALL 
do you want 'em? 
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Hannifin offers new “‘Midget-Air’”’ 
200 psi cylinders in %"’, 1’’ and 
1%" bores, double-acting or 
spring-return. Two basic models, 
“universal” and “‘nose-mounting.” 
Universal models come drilled and 
tapped for mounting, or for use 
with any combination of the 
mounting attachments pictured. 
Delivery is off-shelf in standard 
strokes, shipment in ten days to 
specified stroke lengths. Want 
dimensions and prices? Write: 


ARKER 
ANWNIFIN 
CORPORATION 


Px umatic ano Hyorautic 
VYSTEM COMPONENTS 

3200-PHa N) 
SEA NEE Ne 
COMPANY 

A DIVISION 

515 South Wolf Rood * Des Plaines, lifincis 
EUROPEAN DIVISION - PARKER-HANNIFIN WN. V. 
SCHIPHOL + THE NETHERLANDS 


Circle 347 on Page 19 










242 














HELPFUL LITERATURE 





Silicon Rectifier 
Specification sheet covers IN3289-IN3295 
high-current silicon rectifier. Contains 19 
curves inciuding NEMA overload ratings. 
Curves depict cell specifications, maximum 
circuit ratings for cells mounted on 5 x 
5 x Y%-in. and 7 x 7 x 4-in. copper fins, 
and recurrent overload ratings for cells 
mounted on 7 x 7 x 14-in. copper fins. 
Shows how to calculate recurrent overload 
ratings for 7 x 7 x 4-in. copper fins or 
equivalent. Specification Sheet 145.15, 8 
pages. Rectifier Components Dept., Gen- 
eral Electric Co., W. Genesee St., Au- 
burn, N. Y. 
Circle 635 on Page 19 


Miniature Components 
Covers new lines of bearings, limit 
stops, slip clutches, gearing, and shafts. 
Includes all specifications and availability 
information. Catalog 461, 18 pages. North- 
field Precision Instrument Corp., 4400 
Austin Blvd., Island Park, L. L, N. Y. 
Circle 636 on Page 19 


Brass Strip 
S-19 brass strip has a fine grain, is uni- 
form in structure, and is scratch and 
dent-resistant. Brochure includes photo- 
graph and chart comparisons of S-19 brass 
with conventional deep-drawing brass. 
Typical applications for the special-process 
strip are given. 4 pages. Chase Brass & 
Copper Co., Waterbury 20, Conn. 
Circle 637 on Page 19 


Temperature Transducers 


Discusses Tanatherm interchangeable 
surface-temperature transducers designed 
for installation on smooth surfaces which 
cannot be disturbed mechanically or sub- 
jected to heat. Points out various types, 
lists temperature range, dimensions, accu- 
racy, and other data. Special Product 
Note 2342, 4 pp. Trans-Sonics Inc., P. O. 
Box 328, Lexington 73, Mass. 

Circle 638 on Page 19 


Switch, Thermostat Packages 


Forty-two Klixon precision switch pack- 
ages and thermostat packages are shown 
in each of two revised technical bulletins. 
Included are photographs and dimensional 
drawings of representative packages. Bul- 
letins PRSW-10B, PRET-26, 16 pages. 
Metals & Controls Inc., Div., Texas In- 
struments Inc., 34 Forest St., Attleboro, 
Mass. 

Circle 639 on Page 19 


Multiple Connectors 


Describes three separate lines of multiple 
connectors, and includes specific data 
sheets for each of the lines. Covers Fastin- 
Faston, Ampeez, and Amp-Lok units. Data 
sheets give complete specifications on con- 
tact sizes and materials, wire crimp and 
insulation support, wire and insulation 
size ranges, receptacles, and housings. 6 
pages. AMP Inc., Eisenhower Blvd., Har- 
risburg, Pa. 

Circle 640 on Page 19 
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PICK THE ALLOYS 




















AIR MELTED Cobalt-base 
Alloys, 
Low Alloy Series, HS3, HS6, HS30 
including: 4100, HS151,WI-52, X-40, 
4300, 8600 AMS-5382, 
400 Series AMS-5385 
Stainless, 
including: 410, 
416, 420, 431, 440 VACUUM 
300 Series MELTED 
Stainless, 713C 
including: 302, Udimet 700 
393, 304, 310, 316, R-235D 
347 Nicrotung 
PH Alloys, SM302 
17-4, AM355 DCM 
Oxy-Free 
Hastelloys Copper 







—or any other alloy similar to these— 








CAST THEM 















singly, or on a production 
basis ... and heat treat 
them to give you character- 
istics in excess of specifi- 
cations. 




































A complete 
INVESTMENT CASTING 
Service 


PRECISION INVESTMENT & CERAMIC 
SHELL CASTING. EXPERTS IN HIGH 
TEMPERATURE AND HEAT TREAT- 
ED STEELS. LARGEST CASTERS OF 
COBALT AND NICKEL ALLOYS IN 
THE WEST. 


PRECISION 
OF oe 0 27.0 cw ie) 
CORPORATION 





Represented nationally by: 

District Sales Corp.. ANgelus 3-2149 

Los Angeles 22. California 

ESCO, ORegon 9-3240 
Mew York 17, New York 


John Lobb, MOhawk 4-074 
Bellaire 101, Texas 


ESCO, DUdiey 8-500! 
Denver 7, 


ESCO, Hickory 6-2210 
Danville, tMinols 


Circle 348 on Page 19 
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Basic Switches 
Describes Type M, 22-amp, steady-state, 
current-capacity switch which has 0.00I- 
in. maximum differential travel and 0.005- 
in. minimum ovectravel. Data sheet in- 
cludes photograph, dimension drawing, 
complete electrical data, and operating 
characteristics. 2 pages. Micro Switch 
Div., Minneapolis-Honeywell Regulator 
Co., Freeport, Ill. 
Circle 641 on Page 19 


Heat Exchangers 
Provides information on a line of stock- 
model compact heat exchangers. Describes 
construction features providing improved 
performance and reliability over a wide 
variety of applications. Standard sizes, 
dimensions, and weights are listed for 
one, two, and four-pass exchangers. Bul- 
letin F-1161, 4 pages. Basco Inc., 345 
Payne Ave., North Tonawanda, N. Y. 
Chwle 642 on Page 19 


Germanium Diodes 


Gives characteristics and physical speci- 
fications for approximately 150 subminia- 
ture Gold Bonded glass diodes, including 
computer types, high reverse-resistance 
types, and high forward - conductance 
types. Color coding information for all 
diodes is included. Bulletin A-101, 4 
pages. National Transistor Mfg. Inc., 500 
Broadway, Lawrence, Mass. 

Circle 643 on Page 19 


Digital Transducers 


Dynapar Digital Rotopulsers for precise 
industrial measurement and automatic 
control are available for requirements to 
2400 pulses per rotation. Bulletin presents 
information and application data on the 
transducers that convert motion into 
pulses. Bulletin 200-A, 4 pages. Louis 
Allis Co., Dept. P, 427 E. Stewart St. 
Milwaukee 1, Wis. 

Circle 644 on Page 19 


Numerical Control System 


Describes Command Control tape-con- 
trol system designed for attaching to 
existing machine tools and other applica- 
tions calling for tape-fed sequential opera- 
tions. Explains how the system operates, 
shows all component parts. 4 pages. Elec- 
tro-Mechanical Div., Lear Inc., 110 Ionia 
Ave., N. W., Grand Rapids 2, Mich. 

Circle 645 on Page 19 


Control Centers 


Provides guide for laying out and de- 
signing any control center, special or 
standard. Individual units can be added 
or modified. Work sheet and application 
guide are included for easy design. Dis- 
cusses how to arrange units within the 
structure for maximum efficiency. Bulle- 
tin C-6300, 16 pages. Monitor Controller 
Div., Atleet Corp., 99 Grove St. Rock- 
land Mass. 

Circle 646 on Page 19 








NEW G-E “WEDGE § BASE” LAMP 
SAVES SPACE, SAVES MONEY, 
SAVES TIME, SAVES MANPOWER 





The new “Wedge Base’’, all-glass, incandescent indicator lamp is an 
exclusive G-E development designed to replace the old #57 and other 
similar bayonet-based lamps. It’s available in 6.3 and 12 volts. See below. 
The Wedge Base saves space because, with its holder, it is considerably 
smaller than the old #57. It saves money because the holder and total in- 
stallation costs are less. It saves time because the holder is easier to install 
and the lamp can be seated with just a push. And it saves manpower because 
installation can be automated and holders can be molded into plastic circuits. 
The G-E Wedge Base lamp can withstand ambient temperatures up to 600°F 
because it has no basing cement. 
A major automobile 


cheaiifueeimer t4 elites dy The Wedge Base is available in two ratings 


G.E. Lamp No. 158 159 


using G-E Wedge Base circuit Volts... 12... .6.3 
lamps; they're available Sesignvoits : «> ‘ia’. : 163 
in mass quantities. For Se anion vale "one’s 

more information write: _ Filament. . . . . C2¥. . COR 
General Electric Co., AAP eae T-3% . T-3% 


ca Base Type . . . .Wedge . Wedge 
MiniatureLamp Depart- Candlepower... 2 35 


ment M-12. Nela Park *In excess of 5000 hrs. at 6.6 volts 
Cleveland 12, Ohio. 








Progress le Our Most Important Product 
GENERAL @® ELECTRIC 
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QUICK 
CONNECTION 


with instant 
automatic flow 


QUICK 
DISCONNECTION 


with instant 
automatic shut-off 


prevents loss of liquid, 
gas, or pressure 





J 


Write for the 


wrt 






Hansen Catalog 


Here is an always ready refer- 
ence when you want informa- 
tion on couplings in a hurry. 
Lists complete range of sizes 
and types of Hansen One- 
Way Shut-Off, Two-Way Shut- 
Off, and Straight-Through 
Couplings— including Special 
Service Couplings for LP-Gas, 
Steam, Oxygen, Acetylene, etc. 


Representatives in Principal Cities 


TH a | 





HANSEN 





As easy as plugging in 
your electric shaver... 


To connect a Hansen Two-Way Shut-Off 
Coupling, you merely pull back the sleeve 
and push the Plug into the Socket. To 
disconnect, just pull back the sleeve, No 
tools required. When Coupling is dis- 
connected, si.nilar valves in Socket and 
Plug shut off both ends of fluid line 
circuit—practically eliminating spilling 
of fluid at instant of disconnection. 


Available in brass or steel, with female pipe thread 
connections from Ye” to 1/2” inclusive. Sizes 
through 1” are also available in stainless steel, 


.. see Yellow Pages 


COMPATY 


MANUFACTURING 





Circle 350 on Page 19 


HELPFUL LITERATURE 





Differential Pressure Devices 


Covers line of bellows-type differentia] 
pressure instruments in various 
Fields. Pictures the units, gives data on 
specifications. Bulletin G-61, 28 pages, 
Industrial Instrument Corp., P. O. Drawer 
777, Austin, Tex. 


Speed Changer 
Two bulletins describe design features 
of the Vari-Tex speed changer. Litera- 
ture details choice of mechanical, electri- 
cal, and pneumatic control options. Bulle- 
tins 51B9061B, 51B1042, 6 pages. llis- 
Chalmers Mfg. Co., Milwaukee 1, Wis. 
Circle 648 on Page 19 


Servo-Motor Package 


Developed for use in missile and air- 
craft-control systems, servo-motor package 
incorporates hydraulic motor, servo valve, 
and internal relief valves in one housing. 
Bulletin includes complete details on de- 
sign features and operating characteristics. 
Typical torque-speed characteristics are 
shown in curve form, and no-load static 
hysteresis loop is reproduced. Hydraulic 
schematic drawing and dimensioned out- 
line drawings are included. Bulletin 
A5261, 4 pages. Aero Hydraulics Div., 
Vickers Inc., Div., Sperry Rand Corp., De- 
troit 32, Mich. 


Circle 647 on Page 19 


Circle 649 on Page 19 


Silicone-Rubber Insulation 


Describes various silicone-rubber com- 
pounds available for use as wire and cable 
insulation. Tables show typical properties 
of silicone rubber. Provides suggestions for 
handling compounds, pictures silicone- 
rubber and wire and cable constructions 
and applications. Discusses silicone-rub- 
ber gums, available for fabricator mixing. 
Write on company letterhead to Silicone 
Products Dept., General Electric Co., Wa- 
terford, N. Y. 


Precision Balls 


Including comprehensive technical data 
on line of precision balls and related bear- 
ing products. Also contains reference ma- 
terial such as AFBMA definitions, cross- 
reference charts for previous and present 
AFBMA standards, and table of ball grades 
and tolerances. 14 pages. Write on com- 
pany letterhead to Hartford Steel Ball Co., 
12 Jefferson Ave., West Hartford, Conn. 


Miniature Ball Bearings 


Covers miniature bearings produced in 
standard types and sizes from 5/32 to % 
in. OD for applications requiring critical 
tolerances and optimum performance 
characteristics. Details functional char- 
acteristics, standard tolerances, fitting 
practices, calibration, and lubrication spec- 
ifications for each bearing. Other mate- 
rial includes thrust and radial loads, ball- 
bearing life and carrying capacities, and 
interchange data. Write on company let- 
terhead to Microtech Div., Federal-Mogul- 
Bower Bearings Inc., 1201 N. Arden Drive, 
El Monte, Calif. 
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NEV—TWO LOW-COST MINIATURE BALL BEARING LINES 


New Departure ABEC 3° and ABEC 5* miniature ball bearings now offer manufacturers of 
precision miniature potentiometers, gear trains, motors and similar precision products the opportunity 
to reduce bearing costs substantially. 

New Departure ABEC 3 and ABEC 5 bearings can be used wherever the high precision and perform- 
ance of ABEC 7 bearings are not required. They offer the engineer greater design versatility—he 
can select the most economical bearing for each application. Moreover, New Departure ABEC 3 
miniature ball bearings can be used to upgrade products presently using precision sleeve bearings. 
New Departure will continue to offer super precision ABEC 7 miniature ball bearings for your highly 
critical applications. 

lf you are planning a re-evaluation of your miniature bearing applications, it will pay you to consult 
the N/D Sales Engineer in your area. His assistance may help pave the way to reduced parts 

cost or enhance the quality of your product. For more information, write for booklet AST, NE» 
NEW DEPARTURE, DIVISION OF GENERAL MOTORS CORPORATION, BRISTOL, CONN. 


*Bearing tolerances as established by the Annular Bearing Engineers Committee of the Anti-Friction Bearing Manufacturers Assoc. 
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MINIATURE AND INSTRUMENT BALL BEARINGS 


Oetober 12, 1961 Circle 351 on Page 19 245 








SRS Bum ongey eer 


4 
® 
3 
£ 
| 
Pi 
f 
: 
a 
. 
Py 
4 














Seamles: Mylar Belts 


for fraczional and 
subfractional range 


Suited for flutter and slip-free pre- 
cision power transmission in frac- 
tional and subfractional horsepower 
range, seamless Mylar belts are made 
in lengths to 48 in., widths to 1 in., 
and thicknesses from 0.5 to 10 mils. 
Heat-treated for yield points to 18,- 
000 psi, belts resist extremes of 
shock, vibration, temperature, and 
humidity. Capable of pretensioning 
on fixed centers, belts eliminate idler 
tightening and center adjusting pro- 





With direct drives from 
shafts as small as 0.040 in., 10:1 
ratio stages are realized. Kinelogic 
Corp., 1256 N. Fair Oaks Ave., 
Pasadena, Calif. 


visions. 


Circle 650 on Page 19 


Miniature Vibrator 


has maximum air 
consumption of 6 cfm 


Vibrolator BD-13, weighing 7!/. oz, 
handles up to 10 cu ft capacity 
bins. It is used to bring powdered, 
particulate, or crystalline materials 
out of hoppers, down chutes, and 
through screens. Maximum air 
consumption is 6 cim (free air at 
80 psi), declining as the require- 
ment for high-speed operation de- 
clines and air pressure is reduced. 
Unit operaies on as little as 5 psi. 
Chrome-steel ball, driven in an orbit 
on replaceable raceways of hardened 
high-alloy steel, produces infinitely 


246 


New Parts and Materials 


Use Yellow Card, page 19, to obtain more information 


controllable frequencies from 0 to 
22,000 cycles per min. Steel ball 
is the only moving part in the unit, 
which requires no auxiliary equip- 
ment. It can be used in explosive 
atmospheres and in high ambient 
temperatures. Lug design permits 
mounting in any position with a 
single bolt. Martin Engineering Co., 
Neponset, IIl. 

Circle 651 on Page 19 


Spring Tension Clips 
retain electrical components 
in 0.10 to 1.12-in. diam 


Type 14 (National Aircraft Stand- 
ards Committee Type 1464) spring 
tension clips are now available 
from stock in 39 styles. Clips re- 
tain electronic components in di- 
ameters from 0.10 to 1.12-in. Ma- 
terials are carbon steel per MIL- 
S-17919, No. 4, or beryllium-copper 
alloy per QQ-C-533, Condition A. 
Tensile strength of the carbon-steel 
clips ranges from 175,000 to 215,000 
psi and of the beryllium-copper- 
alloy units from 123,000 to_170,000 
psi. Birtcher Corporation/Industrial 
r: eo: x 











Div., 745 S. Monterey Pass Rd., 


Monterey Park, Calif. 
Circle 652 on Page 19 


Miniature Differential 
in bevel-gear type 


Stainless-steel stock differential B- 
53580 for use in computers and air- 
borne instrumentation is bevel-gear 
type. Unit has four 64-diametral 
pitch, 20-degree pressure-angle bevel 
gears, each mounted on two class 
ABEC 5 or better ball bearings. 
Backlash is held to 30 min maximum 
with a 1.0 oz-in. reversing load. 
Breakway torque is 9.10 oz-in. Spe- 
cial differentials can be built with 
5 min of backlash and 0.05 oz-in. 
starting torque for computers that 





require high-precision components. 
Washington Scientific Industries 
Inc., 13111 Wayzata Blvd., Min- 
neapolis 40, Minn. 

Circle 653 on Page 19 


Terminal Block 


accepts all common 
lead terminations 


Uni-Block terminal block accepts 
spade, ring, or fork lug, test probe, 
straight pin, and wire-wrap lead 
terminations. Top and side entry, 
with optional feed-through pins, 
permits fast positive connections. 
Terminal lug snaps into place, pro- 
viding a positive electrical and 
mechanical connection with a with- 
drawal pressure of 35 to 40 lb. Ten- 
sion can be varied with screw ad- 
justment. Units can be placed end- 
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Your copy is FREE 


New required reading Your surest source of quality measuring equipment is 
Lufkin ... new leader in precision tools. This catalog 


f or des igner. S WhO shows and describes the comprehensive line-up of Lufkin 

3 tie Dial Indicators... part of a complete line of precision 

specify pr ecision measuring tools available to you as original equipment. 

° . When you specify Lufkin you are assuring yourself of 

measur ing equip ment accuracy, dependability and long, trouble-free operation. 
Check 352 on the reader inquiry card for your free copy. 





Measure for measure, the finest made... 


OF, 


SAGINAW, MICHIGAN 








WEATHERHEAD FLUID POWER PRODUCTS...SYSTEM ENGINEERED 





~ | STANDARDIZED FOR 
ECONOMY. 








WEATHERHEAD 
HYDRAULIC POWER 


VARIABLE 
a ¥) DISPLACEMENT 
_ © pumps 


Meet J.1.C., 
S.A.E., and M.S. 
standards. 
Pressures 





FT Pressure Control, 
Le Autor.*tic 


ee er 


a GY) DIRECTIONAL conTRoLs 


Rotary 4-Way Valves 
Solenoid Valves 








: @¥) HYDRAULIC DRIVES 


Fixed Displacement Hydraulic Motors; 
Reversible Variable Displacement Hydraulic 
4 — 

Torque an 
e Speed Control) 





| Gap HIGH PRESSURE HOSE 
| WZ ano Fittings 


ee Seaged, Crimped, and Field-Attachable 
Flexible Hose Ends. 


__. Flared and Flareless 
_ Tube (Pipe) Fittings. 
Integral Check Valves 





GW SELF-SEALING CouPLINGs 
: Ball Check Valve Type 


a Full-Flow Rotary Ball Type 
a ; — : 

H 

8) won BE B 





| THE WEATHERHEAD CO. 


~ 300 EAST 131 ST. » CLEVELAND 8, OHIO 
Distributors in all major markets 











to-end or side-by-side to provide any 
number of terminations in a rela- 
tively small area. Modular Elec- 
tronics, 6211 S. LaBrea Ave., Los 
Angeles 56, Calif. 


Circle 654 on Page 19 
Powdered Epoxy Foams 


can be used from 
—65 to +300 F 


Powdered epoxy foams, designated 


| Eccofoam EFF, are supplied as one- 
| component, finely divided powders. 


Quantity of powder is introduced 


| to a mold or cavity and moderately 
| heated. Result is a rigid, uniform 
| foam structure which completely fills 
| the volume. 


Foams can be used 
in temperatures from —65 to +300 
F. Epoxy properties are preserved. 
Three formulations are available: 


| Eccofoams EFF-4 and EFF-10 par- 
| tially fill the cavity initially and 


then expand; EFF-15 is poured as a 
powder to completely fill the mold. 


| Emerson & Cuming Inc., Canton, 
| Mass. 


Circle 655 on Page 19 


Miniature Flexible Coupling 


couples two shafts 
in absolute unison 


| Metallic bellows serves as the flexible 


element in new miniature shaft 


| coupling. Unit couples two shafts 
| in absolute unison, without back- 
| lash or cyclic angular displacement 


during rotation. Corrosion-resistant, 
nickel bellows flexible element has 
high elasticity and low hysteresis. 





HIGH-SENSITIVITY 
SWITCHING 
@ LOW UNIT COST 


highly reliable 
low wattage relays 
from LIONEL 


solder lugs or plug-in 
terminals for printed 
circuit boards 
& 
insulating bases and 
dust covers optional] 
& 


TYPICAL UNIT 
Rating: 50 milliwatts 
Impedance: 2300 ohms 
Pull-in current: 4.7 ma 
Drop-out current: 1.0 ma 
Electrical specifications 
can be changed to suit 
application. 


Send for data on 
“4325 SERIES” RELAY 
Write Dept. 310-R 


LIONEL 


ELECTRONICS DIVISION 
Hillside, New Jersey 
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Reactors by Autoclave Engineers, Erie, Po. 


Continental ‘'O”’ Rings 














Help Put Satellites in Orbit 


Almost as dramatic as the thrust of 
a satellite into outer space is the 
technique used to fabricate the 
nose cone of the missile. These nose 
cones, made either of powdered 
metals or refractory materials, are 
being compacted in 12” I.D. pres- 
sure vessels under hydrostatic 
pressure of 75,000 P.S.I. Imagine 
the problem involved in sealing a ves- 
sel against such terrific pressure! 
Yet THAF is the problem solved 
by this Continental “O” Ring. Ob- 
viously an ordinary “O” Ring 
would not do. The job called for a 
special compound with molecular 
formation so precise that separa- 
tion or micro-leakage just could 
not occur. Continental developed 
the compound that meets this rigid 
test. What’s more, the elasticity of 
the rubber refuses permanent set 
and thus permits re-use of the ring. 


This unusual rubber problem 
typifies the complete engineering 
service available to you here at 
Continental. Whether you need 
molded or extruded rubber parts, 
consult with us while your new 
products are still on the board. Let us 
suggest how you might save both 
tooling and material costs—and 
get a better product for the job. 


Hydrostatic Pressing (see diagram). 

A technique for producing uniform 
compaction and grain structure to ob- 
tain super hardness and impact resist- 
ance in critical components. A steel 
forming-mandrel is coated with a re- 
fractory material, placed in a rubber bag 
and suspended in pressure vessel. Pres- 
sure is applied until required density is 
attained. 


Engineering catalog. 

In addition to custom-made a 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 
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Two standard sizes are presently 
available: No. 1-MB is 0.700 in, 
long x 0.312 in. bellows OD for 
3/32, %, and 5/32-in. shafts; No, 
2-MB, 1.00 in. long x 0.500 in. bel- 
lows OD, is for 4, 3/16, 14, and 
5/16-in. shafts. Coupling Diy, 
Guardian Industries Inc., 1215 £. 
Second St., Michigan City, Ind. 
Circle 656 on Page 19 


Extruded-Aluminum Slide 


for standard or 
miniature equipment 


Micro-Slide, a three-section, e- 
truded-aluminum slide is a small, 
thin, ball-bearing unit made for 
standard or miniature equipment. 
Rated at a minimum load capacity 
of 100 lb per pair, slide supports 
most electronic and industrial equip- 





ment. It is 5/16 in. thick by 1% 
in. high, and can be used in re 


| stricted-space areas, Grant Pulley 
& Hardware Corp., High Street, 


West Nyack, N. Y. 
Circle 657 on Page 19 


Load Cell 


is actuated by deflections 
as small as 0.001 to 0.005 


Self-contained Force Control Cell is 
available for precise control of ma- 
chine tools and materials-handling 
processes. It is actuated by deflec- 
tions as small as 0.001 to 0.005 in. 
and can be custom-made to respond 
to even smaller deflections. The 4 
in. high unit offers a means of con- 
trolling or detecting compression oF 
tension in a production setting. It 
is available in 16 standard models 
in three series, with capacities from 
500-1000 to 75,000-500,000 Ib. Unit 
sustains overloads up to four times 
its rated capacity. Standard cell 
has one knob control, which is pre- 
set at any desired load. Control 
knob reads directly in pounds of 
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force. Cell is accurate to within 3 
per cent of its maximum rating, has 
repeatability within 1 per cent. 
Maximum service temperature is 
175F. Force Controls Co., 424 W. 
Eight Mile Rd., Ferndale, Mich. 
Circle 658 on Page 19 


Dry-Casting Compound 


has high 
thermal conductivity 


Dri-Cast one-component, epoxy- 
based material in dry-powder form 
provides easy handling in potting ap- 
plications. It has excellent electrical 
characteristics and high thermal con- 
ductivity. Low shrinkage and low 
cseflicient of thermal expansion ap- 
proach inorganic materials in value. 
Thermal and physical shock proper- 
ties are excellent. Hysol Corp., 
Olesn, N. Y. 

Circle 659 on Page 19 


Synchronous Motor 


drives large inertial masses 
at constant rate of speed 


Type 5003 dual-speed, hysteresis- 
synchronous motor offers stable out- 
puts of 300 or 600 rpm insensitive 
to voltage changes. Device drives 
large inertial masses at a constant 
tate of speed. Operable within a 
temperature range of —65 to +165 
F, motor supplies 9 oz-in. of syn- 
chronous rotor torque. Input volt- 
age is rated at 115 v, single phase, 
variable 40 v in either direction; 


+ 
il 
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» also Silver-Lead Oxide; Cop- 
per-Molybdenum; Gold- 
Graphite; Silver-Copper 
Graphite; Silver-iron Oxide 
and many special types. 


(Above photomicrographs show 
typical contact cross sections 
at magnifications of from 100 
to 500 times.) 


here’s helpful selection and use data on 


THE CREAM OF OVER 
1500 CONTACT GRADES 





Just off press, this 36-page ‘.i:ackpole Catalog 13-A is a practical guide to 
composition contact grades, p«ssibilities, properties, uses, shapes, sizes . . . 
even contact attachment methods. 

By molding contacts from two or more metal or carbon-graphite powders, 
Stackpole Custom Engineering obtains a maximum of the advantages of 
each material znd minimizes its disadvantages. The resuit is a greater overall 
efficiency than is generally possible with a single solid metal or alloy. Many 
of the most desirable contact metals cannot, of course, be alloyed satisfac- 
torily but they can be made from powders in almost any desired proportion. 

Composition contact engineering under exclusive Stackpole processes is 
characterized by its extreme flexibility in obtaining exact needed properties. 
This is best evidenced by the fact that over 1500 different grades representing 
different metallurgical mixtures have been produced for specific applications. 

In various instances, their advantages permitted increased equipment rat- 
ings. In others, they paved the way to smaller, less costly equipment. Often, 
they simply combined long, trouble free operation with maximum economy. 

This Booklet by no means attempts to present composition contacts as a 
universal answer to all problems. However, for design and production 
engineers who appreciate the basic logic behind them and who recognize 
that conventional contact types often leave something to be desired, it will 

provide a wealth of helpful information and guidance. 

A copy may be obtained on letterhead request (ask for Catalog 13-A) to: 
STACKPOLE CARBON COMPANY, St. Marys, Pennsylvania. 


CUSTOM ENGINEERED CONTACTS 


Also: BRUSHES for all rotating electrical equipment: GRAPHITE CHEMICAL ANODES 
BEARINGS @ SEAL & CLUTCH RINGS @ VOLTAGE REGULATOR DISCS « FRICTION SEGMENTS 
CERAMIC MAGNETS ... and many other carbon, graphite and metal powder products. 
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WHAT YOU 
SHOULD KNOW 
ABOUT 


STAND-OFF 
FASTENERS 


for tubing + piping * conduits 
* wire bundles * support of 
equipment and instruments. 
NOTA 
SALES 
BOOKLET 


An objective analysis 
in the fastener field 





CONTENTS: — 
© Small Fasteners are important business 
© Advantages and disadvantages of 

each type 
rs and disadvantages of 

materials 

f failures of stand-off fasteners 
strength important? 


THU 
i 


$ 
of drilling in structural 
ial is desirable, “The Swiss 
Effect” 


TIT 
ule | 
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Hit 


compare cests of fasteners 
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power input is given as 28 w max- 
imum. Designed as a direct drive 
for high-fidelity audio tapes and 
tape recorders, motor is also find- 
ing application with video tapes, 
data tapes, remotely controlled mis- 
sile stations, and astronautical de- 
vices. It is suitable for master re- 
cording systems, as well as for driv- 
ing tuning capacitors and test 
equipment. Beau Electronics Inc., 
| Waterbury, Conn. 

Circle 660 on Page 19 


| Overload-Release Clutch 
| 





incorporates torque- 
selector dial 


Trig-O-Matic overload release 
clutch incorporates a torque-selec- 
tor dial which facilitates the selec- 
tion of different torque values. Pre- 
determined torque limits are select- 











ed by a turn of the torque selector 
| dial to its indicated milled depth lo- 
| cation. Minute adjustments be- 
| tween predetermined settings can 
also be made. Indicated maximum 
torque limit protects against clutch 
lock-out. Centric Clutch Co., P. O. 
Box 175, Woodbridge, N. J. 

Circle 661 on Page 19 


Seal-Bellows 


for high-temperature 
applications 


WESTERN SKY INDUSTRIES, Dept. MD-1 
21301 Cloud Wey, Heywerd, Celif. 


1405 Northern Bivd., Roslyn, L. |., New York, 
MAyfoir 1-7500 * 625 H Lone, St. Louis 
31, Mo., YOrktown 6-4815 * 4026 W. 183rd 


St., Torrance, Colif., FRontier 9-553! * 
Peachtree Road, Atlanta 5, Ga., CEdar 3-2837 


Gentlemen: 
Please send me, without charge, your authori- 
tative booklet on stand-off fasteners. 


EPRASMENT A ety PUBLIC | 
Baw Ora ND ERIE Cc 











Circle 357 on Page 19 


Close-tolerance, contour-controlled 
seal-bellows perform the triple func- 
tion of seal, spring, and bellows ex- 
| pansion joint in high-temperature 
_ aircraft and missile industry ap- 
plications. Seal-bellows are In- 
$Y conel X, which retains its con- 


a —~—__5§ TECHNOLO , ‘ 
NT O Ligrartrolled spring force at operating 


temperatures to 1800 F. Thickness 
| is about 0.010 in. and tube di- 
| ameters are 4 to 10 in. Sealing 


Leann 


Gusher 


Coolant Pumps 


~ PRECISION 
BUILT 











e LAST LONGER 
e PERFORM BETTER 


ON YOUR MACHINES 


You get better performance from 
your GUSHER Coolant Pumps 
because they are precision built. 
The one piece shaft in GUSHER 
Pumps is electronically balanced 
to cut vibration to a minimum. 
Ball bearings are pre-lubricated, 
no seal or packing needed. Write 
for catalog. 








THE 





MACHINERY CO. 
+ COOLANT PUMPS 

+ CIRCULATORS » AGITATORS 
+ MOLTEN METAL PUMPS 


1811 Reading Road * Cincinnati 2, Ohio 
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FOUR NEW UNIVERSAL ELEcTric 
FRACTIONAL H.P. MOTORS 


featuring Free-Aligning bearings 
—either sleeve or ball 





UNIVERSAL ELECTRIC 

Type 23 4 pole sleeve bearing 
Type 63 6 pole sleeve bearing 
Type 523 4 pole ball bearing 
Type 563 6 pole ball bearing 





Primarily because of their new bearing assemblies 
(free aligning sleeve or free aligning ball), these 
four new UNIVERSAL motors operate at a reduced 
noise level, start easier and assure on extremely 
long operating life. They insure maximum per- 
formance and efficiency for kitchen ventilators, 
unit heaters, evaporative coolers, condenser fans, 
refrigerated cabinets, etc. These UNIVERSAL 
ELECTRIC motors also offer the perfect flat speed 
torque curve necessary for critical air moving or 
recorder applications. 


UNIVERSAL Ball Bearing Assembly is re iliently sus- 
pended in a neoprene collar confined in smull metal clips Ca 


























that allow free movement along bearing support surfuce. 
With axis of support at its center, bearing can adjust to 
any shaft misalignment. Advantages: reduced noise 
level, easier starting, no snap rings or shoulders or undercuts for 








































































































stronger motor shaft, no pre-loaded bearings due to misalignment 
for free-running motor, longer motor life. Amps. 
UNIVERSAL Sleeve type bearing eliminates fhp newt 
motor bearing problems due to misalignment. Like 08 
ball bearing assembly, sleeve bearing is inherently 1.0 
in balance; can adjust to any shaft misalignment 23810 523610 1/25 1550 105 14 2a 
100% of the time under any load conditions. 23812 523612 1/15 1550 165 2.2 3 % 
23614 523814 1/12 1550 210 3.0 3'%e 
SPECIFICATIONS 
{aft Diameter—Hs or % inches 6 POLE SPECIFICATIONS 
hiountings—4 point on 27%" or 3%” (either end 
of motor) Model Watts Amps. 
Either Fan or Mechanical Duty; Internal Fon Sleeve Ball HP. Speed Input laput “a” 
Available 6366 56356 1/60 | 1000 75 10 2% 
b teat hangar sit pa 63e8 56358 1/40 | 1000 95 13 2% 
ases—Drawn , formed embossed 
maximum rigidity, compect, rugged design qe CRO eee 
Rotor—Diecast and machined to precision toler- 
ences 63614 SO3E14 1/18 1000 230 3.1 3% 
Dual and Three Speed Windings 
115 or 230 volt, 50 or 60 cycle Write for complete specifications on your requirements. 
Totally Enclosed Types Available 
Complies with CSA and U/L Requirements 
UNIVERSAL ELECTRIC COMPANY 
PRECISION ELECTRIC MOTORS 
EXECUTIVE AND GENERAL SALES OFFICES: OWOSSO, MICHIGAN, DEPT. 10 56 
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IN THE 


D) ) YO SMALL 
n/‘\WlS prince 
PROBLEMS ™**?* 


WE’D LIKE TO HELP YOU 
-+» BUT WE NEED YOUR HELP 


We're specialists in the small piping valve field... producing very high 
quality, precision-built valves for everyday as well as unusual applica- 
tions, If you have a special problem that's giving you trouble, we'd like 
to hear from you...possibly we can help, either by suggesting one of 
our standard specialized valve items, or c slight modification. 

Please write, giving us complete details. DO IT TODAY! 


ROBBINS _ PRECISION MADE 
VALVES perrormance! 


DESIGNED TO SAVE YOU MONEY! 








HIGH PRESSURE 


INSTRUMENT THREE -PORT 


Here are three typically unique items in the Robbins Valve line. 
The high pressure valve operates up to 12,000 PSI, is pressure 
balanced, easily operated, panel mounts in one minute, serviced 
from front of panel. The instrument valve is really miniature... 
weighs only 0.31 Ib., body is only %” square, operates from hi- 
vacuum to 3500 PSI, provides absolute shut-off, low torque, fine 
metering control, leakproof operation. The three-port valve sim- 
plifies stocking problems...can be used as globe or angle valve 
(with sealing plug), or with relief valve, pressure gauge or another 
line connection in third port. 





alves 


Write TODAY for 16-page illustrated brochure in color! AND...if you have a special 
problem in valving of small piping...include all details. We'd like to help. 


3817 S. Santa Fe Ave. 
los Angeles 58, California 
LUdlow 9-5221 


Circle 360 on Page 19 





| 





NEW PARTS AND MATERIALS 








surfaces are held flat and parallel 
within 0.002-in. tolerance. _ Initial 
production is in two-convolution 
units. Tube Turns Div., Chemtron 
Corp., 224 E. Broadway, Louisville 
1, Ky. 

Circle 662 on Page 19 


Dowel Pins 


in sizes as small as 
0.0284 x 0.21 in. 


Stainless-steel dowel pins are coat- 
ed with a moisture-protective film 
and packaged in clear-plastic bags 
to meet MIL Spec. C-16173B. Sizes 
range from 3% x 2%-in. to 0.0284 
by 0.2l-in. Designated MS-16555 
Type 416 stainless steei, pins are 
corrosion resistant and nonmagnet- 
ic. Anti-Corrosive Metal Products 
Co., Castleton-on-Hudson, N. Y. 
Circle 663 on Page 19 


Printed-Circuit Grid Boards 


in two new configurations 
in 4 x 6 and 6 x 8-in. sizes 


Two new configurations in Foto- 
ceram printed-circuit grid beards are 
now available. One has new corner- 
mounting holes; the other has 
mounting holes plus a plug section, 
useful for computer-design work. 
Boards consist of copper-clad Foto- 
ceram with a grid of 0.052-in. 
through-plated holes set 0.1 in. on 
center. Circuit pattern is laid out 
on the grid with etching resist, and 
copper lying beyond the pattern is 
etched away. Board is then ready 
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for components. Boards, equipped 
with silicone-rubber mounting grom- 
mets, are available in 4 x 6 and 6 x 
8-in. sizes. Corning Electronic 
Components Div., Corning Glass 
Works, Bradford, Pa. 

Circle 664 on Page 19 


Swivel Fittings 


absorb vibration, shock, 
and thermal expansion 


Standard, self-aligning swivel fit- 
tings permit the use of rigid metal 
tubing in aircraft and missile en- 
gines. Fittings absorb vibration, 
shock, and thermal expansion in 
rigid metal tubing, which provides 





flexibility and reduces the possibility 
of flare breakage or loosening of 
connector nuts. Each fitting rotates 
360 deg and has a movable nose 
which compensates for misalignment 
to 14 deg. Each unit operates at 
a relatively low torque and with- 
stands temperature extremes and 
pressures to 5000 psi. Various sizes 
and configurations are available. 
Dumont Engineering Co. 1401 
Freeman St., Long Beach, Calif. 
Circle 665 on Page 19 


Field-Effect Transistor 


is high-input impedance, 
high-gain unit 


Development Type TIX 690 field- 
effect transistor is an N-channel 
diffused-silicon device featuring 
dual-gate control. Transistor is a 
voltage-operated amplifying device 
which uses the depletion regions of 
back-biased N-P junctions to con- 
trol the conductive thickness of a 
semiconductor layer. Result is a 
high-input-impedance, high-gain 
unit that has applications in the 
input stages of audio and dc ampli- 
fiers, switching applications, voltage- 
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Piumge 


Standard construction mate- 
riais for all Blackmer Vari- 
Fio pumps is high strength, 


pressure-tight Meehanite 
Nodular iron. it provides 
the necessary mechanical 
properties and is less cost- 
ly than steel, particularly 
from the standpoint of ma- 
chining. The intricate rotor 
shown, a critical interna! 
part subject to high 
stresses, is cast in type 
SP-80 to insure top per- 
formance under the most 
severe service conditions. 








MEENHANI 





SOLVE YOUR TOUGH 
CASTING PROBLEMS WITH 
MEEHANITE NODULAR 


The excellent castability of Meehanite Nodular in combination with exceptional 
strength, ductility and wear resistance has led to its wide acceptance for intri- 
cate pressure castings and many other components which must withstand severe 
service conditions. The broad range of its utility is further enhanced by inherent 
production advantages resulting in a reduction of manufacturing costs. 


Meehanite Nodular is available in a broad range of properties embracing all current 
Nodular specifications and including some unique new wear and heat resisting 
types. When you specify one of the S$ types of Meehanite Nodular, you can be 
sure of obtaining castings that live up to specified claims. Meehanite foundries 
have more than a quarter of a century of experience in handling the essential 
materials used to convert the graphite in castviron from the flake form to the 
nodular which gives this family of metals its unique engineering properties. 
Meehanite patented quality controis assure uniform dependability regardless of 
how small or how large the casting. 


For complete information about Meehanite Nodular, send for a free single copy 
of our eight page brochure (B-47-A). Write: Meehanite Metal Corporation, 714 
North Avenue, New Rochelle, New York. 


TE METAL 


MEEHANITE CASTINGS ARE MADE ONLY BY MEEHANITE FOUNDRIES. 
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NASHUA 


approves high 


starting torque of | 


HEINZE 
Ni 








MOTORS 


for new tape 





dispenser 





Nashua Corporation's Vuematic tape dis- 
penser which provides ready-to-use high 
quality sealing tape in positive lengths, 
relies on a motor with high starting 
torque. The Heinze SMR Universal Motor 
supplies this — plus long life. External 
brushes are easily accessible. Cornpany 


executives state, ‘Our peopie in service, | 


manufacturing and sales all endorse 
these fine motors which have been used 
by us for several trouble-free years of op- 
eration.” Heinze Universal Motors are 
compact, have high starting and run- 
ning torques, are versatile to allow al! 
types of mounting arrangements and 
modifications, are uniform in quality, 


keyed to high production, and are com- 


petitively priced 
Write for complete catalog. 


ELECTRIC COMPANY 
66S Lawrence St., Lowell, Mass. 


BUB- FRACTIONAL HORSEPOWER MOTORS AND BLOWERS 
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controlled resistances, voltage-con- 
trolled bandwidth amplifiers, and 
analog multipliers. Unit is packaged 
in a four-leaded TO-5 can, and is 
available in sample quantities. Semi- 
conductor-Components Div., Texas 
Instruments Inc., P. O. Box 5012, 
Dallas 22, Tex. 

Circle 666 on Page 19 


Instrument Gear Motor 


has six repeatable 
speed ratios 


Multispeed instrument transmission 
combined with a synchronous mo- 
tor provides a gear motor with six 
positive, repeatable speed ratios 


| which can be changed easily while 


the motor is running. Built to a 
standard NEMA Size 25 frame, gear- 
head can be adapted to any syn- 
chronous gear motor from 600 to | 
rpm. Speed ratios in standard mod- 





els are 1, 2, 5, 10, 20, and 50:1. 
Standard units are built for 115-v, 
60-cycle operation. Insco Co., Div., 
Barry Wright Corp., Groton, Mass. 

Circle 667 on Page 19 


Relicf Valves 


in either low or 
high-pressure ranges 


| Externally adjustable relief valves 





permit precise control of pressures 
in hydraulic circuits. Available in 
cartridge-type construction or with 
an integral body, valves are avail- 
able in either of two pressure 
ranges. Low-pressure models are 











LATCHES FOR INDUSTRY 








@ PUNCH A STANDARD HOLE. 

@® PUSH IN GROMMET — CAPTIVATED! 

@ PUSH IN PLUNGER — CAPTIVATED! 

@ PUSH TO LATCH — PULL TO UNLATCH. 











Nylatch is a positive interference type fastener 
. .. thoroughly tested for rugged, dependable 
service. It will not unfasten under the severest 


| conditions of impact or vibration, yet may 
| easily be opened and closed 30,000 times 





without appreciable loss of holding power. 


Nylatch is being used to replace all manner of 
latches, captive screws, stud fasteners and 
spring clips. 

Here are only a few of the hundreds of dif- 
ferent uses for Nylatch: Electronic chassis; 
securing printed circuits; luggage; access 
doors; any type of removable panels; cabinets; 
neon signs; tool kits; and many more. 


Perhaps one of these uses reminds you of an 
application that will help you cut costs. 


| Various head configurations are available; the 


easy-grip, the mini-grip and the tamper-proof 
shown above. 


Write today for sample and literature: 


an 


THE HARTWELL CORPORATION 


9035 VENICE BLVD., LOS ANGELES 34, CALIF. 


BRANCH OFFICES: * CHICAGO * CLEVELAND + FORT 
WORTH * HACKENSACK * SEATTLE + WICHITA 
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Where it’s Gritty, Hot, or Corrosive, use 


Faultless 
L900GS 


GREASE SEALED 


Casters 












WZ. > > > SN 
Ga 




















Neoprene Grease Seal 
s upper swivel 
bearing raceway. 


Grease Retainer Cup fi 
around thrust bearing. 


Neoprene Ring protects 
bearing in wheel. 


eh 





Grease Seals keep lubricant in... 
keep out dirt, dust, sand, steam, etc. 


Faultless L9OOGS Grease Sealed Casters are designed to keep rolling, with 
minimum maintenance, in working areas where gritty particles, or harsh 
chemicals would damage ordinary casters. Neoprene Grease Seal and Grease 
Retaining Cup around Double Ball Bearing Swivel, plus Neoprene Ring | 
around wheel bearing, give positive protection against materials that would 
clog caster movement, cause friction and wear. Companion L9700GS Rigid 
Grease Sealed Caster is available with matching specifications and sizes. 

Your Faultless Industrial Distributor, or nearby Faultless Sales 
Engineer can supply you with detailed information on the 
L900GS, as well as the other casters in the complete, quality- 
tested Faultless Caster line. Also, your Faultless Distributor 
stocks casters at his warehouse for immediate shipment. 








Faultless Caster Corporation tvansville 7, indiana Faultless 
Branch Offices in principal cities; see the Yellow Pages of the Casters 


telephone book under “Casters.” Canada: Stratford, Ontario. 
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In all metals, in all weaves 
...- woven to the highest accuracy 
standard in the industry. You just can't 
buy a better wire cloth than “NEWARK.” 
Hundreds of meshes, weaves and metals to fit your 
specific need. Years of processing experience to & 
help you pick the right wire cloth for your 
application. Write for Bulletin FC or write us about ba 
your problem. Fast deliveries, best cloth, 
lowest cost when you call on NEWARK. 








NEWARK 


Edewark Wire Sloth 


COMPANY 
351 Verona Avenue * Newark 4, New Jersey 
Teletype: NK607 ° Tel.;: HUmboidt 3-7700 
Representatives in all principal industrial areas 
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used in 30 to 200-psi systems; high- 
pressure units are for 3000 to 4500- 
psi circuits and reseat 90 per cent 
of crack pressure. Cartridge-type 
valve, which can be installed in a 
single body or in a multi-valve 
manifold, simplifies circuitry and can 
be removed easily for inspection or 
servicing without disconnecting 
lines. Anodized or hard-coated alu- 
minum-alloy and passivated stain- 
less-steel valves are for operation in 








temperatures from —35 to +275F. 
Low-pressure model is 5!/, in. long 
over-all, 3 in. high, and 2! in. 
wide. High-pressure unit measures 
approximately 5'4 by 2!/, by 2 in. 
Fluid Regulators Corp., 313 Gillette 
St., Painesville, Ohio. 

Circle 668 on Page 19 


Small Motors 


are rated 1/3 and 
4, hp at 2750 rpm 


Two motors are designed for OEM 
use on electric lawn mowers, golf- 
bag carts, and similar low-voltage, 
battery-operated equipment. Rat- 
ings offered are 1/3 and !/, hp at 
2750 rpm. Using 12-v current, mo- 
tors operate at efficiencies over 65 
per cent. End-to-end ventilation 
assures proper cooling effect over 
entire length of motor. Ligkt- 
weight, die-cast aluminum housings 
result in weight less than 11.5 Ib; 
over-all length of the units, less 
shaft, is under 7 in. Mounting-face 
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diameter is 4.75 in. with four 14- 
20 drilled and tapped holes for 
mounting on 3.75-in. bolt circle. 
Shaft diameters of % and % in. 
are available. Small Motors Div., 
Robbins & Myers Inc., Springfield, 
Ohio. 

Circle 669 on Page 19 


limit Switches 


two-pole units control 
up to four circuits 


Type AW oi:tight limit switches are 
now available with two-pole, double- 
throw snap switch which can elim- 
inate the need for a second limit 
switch or control relay. Switch can 
control up to four circuits, and 
mounts interchangeably with other 
Type AW limit switches. Switches 
are offered with a selection of oper- 
ators in a variety of lengths and de- 
signs. Both flush and _ surface- 





mounting devices are available. 

Square D Co., Dept. SA, 4041 N. 

Richards St., Milwaukee 12, Wis. 
Circle 670 on Page 19 


Hydraulic Pump 
of axial-piston type 


WO7 variable-displacement _hy- 
draulic pump can be adapted to a 
variety of applications in a wide 
range of equipment. Nominal out- 
put rating is 9 gpm at 3600 rpm 
continuous, at 3000 psi. Speed 
fange is 450 to 4500 rpm. Non- 
rotatable, hydrostatically balanced 
cylinder block has seven pumping 
pistons driven by fixed-angle rotat- 
ing cam and wobble-type reaction 
plate. Self-aligning connecting rods 
and face-sealed reaction pistons 
eliminate side loads on cylinder 
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..- IT’S HIDING BEHIND THE 
ASPIRIN. Actually, we set out 
to build an easy-to-read tiny 
timer... but we first had to 
build an aspirin-sized motor to 
drive it. This assignment might 
have been a headache for a 
sorcerer, but A. W. Haydon 
did it. And there is something 
magical about these micro- 
miniature elapsed time indi- 
cators and companion 
events counters. @ This digi- 
tal elapsed time indicator has 
many outstanding features: 
size is only Y2” square x 1k,” 
long... weight .75 ounce... 
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meets all mil specs... temp. 
range -54 to +125°C...vi- 
bration to 2000 cps at 206... 
choice of two ranges (hours 
to 9999, tenths to 999.9)... 
power input .5 watt, max. In 
fact, the complete data out- 
weighs the equipment. Send 
for our heavyweight literature 
on the 19200 ETI right now. 
@ Electrical or electronic, 
the A. W. Haydon Company 
works wonders in time. For 
electronic requirements call 
Culver City. For electro- 
mechanical devices call 
on our wizards in Waterbury. 


AYDON 


COMPANY 


248 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
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Why do design engineers bring their 
defrosting, de-icing and heating problems to SAFEWAY? 


The photo above provides a pretty good answer. SAFEWAY designs, 
engineers and manufactures just about every conceivable type of 
controlled-heat product you can think of. APPLICATIONS? From air 
conditioning units—to ground support equipment—to rockets—and 
scores of “in-betweens”. CONSTRUCTION? Heating elements or 
blankets; woven or strung; laminated, molded and bonded to 
metals and plastics or both. Corrosion resistant, immersible. SIZE? 
Large, small, thick or thin. INSULATIONS? Silicone rubber, epoxy resin, 
neoprene, fiberglas, butyl, to name a few. SERVICE? All the way 
from one source—from engineering recommendations to the com- 
pleted unit—produced on time in our modern manufacturing facili- 
ties. Write or call us on your problem. Our years of industrial and 
military experience are at your disposal. 


"A ane 
Write today for our fact-filled brochure, ELEMENTS 
describing the wide range of materials, 


specifications and application possibili- INC. 
ties. Safeway engineers will gladly 
anolyze your requirements and submit 


* . Middietiteid Street « Middietown Connectti« 
practical recommendations. 
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bores. Four control options are 
available. Unit is 95% in. long and 
has a maximum diameter of 51/4, 
in.; weight is 14 lb. Weatherhead 
Co., 300 E. 13lst St., Cleveland 8, 
Ohio. 
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Gear Motors, Gear Boxes 


have ratios from 4:1 
te over 100,000:1 


Sub'ractional-hp gear motors and 
gear boxes for original equipment 
are available with right-angle re- 
duction gears. Single, double, and 
triple reductions can be made; 
ratios range from approximately 
4] to over 100,000:1. Permanent- 
ly sealed, conventionally closed, or 
skeleton units can be designed for 
each application. Precision-ma- 
chined housings are made from 
castings, extrusions, and stampings. 
Typical applications include office 
machines, appliances, vending ma- 


chines, coin-operated record play- 


ers, and power-adjusted hospital | 
beds. Spiroid Div., Illinois Tool | 
Works, 2501 N. Keeler Ave., Chi- | 


cago 39, IIl. 
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Cable Connector 


connects flat cable 
to round wire 


Adapter device for interconnecting 


flat conductor cable with conven- | 
tional round wire is now available | 


in the Pos-E-Flex line. Adapter 
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SHOCK AND VIBRATION PROBLEMS ? 


CONTACT THE SPECIALISTS: 


BARRY contTRo.s 


Division of Barry Wright Corporation —————————— GD 
700 PLEASANT ST., WATERTOWN 72, MASS. 1400 FLOWER ST., GLENDALE, CALIF. 
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Nothing to Sneeze atl 



























SPENCER 
VACUUM 


(| n equipment like these tablet forming machines, dust and 
spillage are more than just a nose-tickling nuisance. Unless con- 
trolled, dust can cause costly maintenance problems and can 
seriously hinder production. 


Here, incorporation of a Spencer vacuum unit permits immediate 
pick up of the puff of dust which develops each time a tablet is 
pressed. This sensible arrangement has several advantages: 


@ ‘Down time” is reduced because dust doesn’t work into 
moving parts. 


@ Health hazards are diminished. 
@ Production is speeded because less ‘‘clean up” is required. 
@ General working conditions are improved. 


Perhaps a Spencer vacuum unit can improve the design of your 
product. For a no-obligation analysis and suggestions, write out- 
lining your problem. 





TURBINE COMPANY 


HAR - 
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simplifies the introduction of flat 
cable to existing electrical and elec- 
tronic equipment wiring systems, It 
is used to terminate flat-cable runs 
at conventional terminal boards or 
strips, and facilitates flat-cable runs 
where the ultimate termination is to 
round wire. Thomas & Betts Co., 36 
Butler St., Elizabeth, N. J. 

Circle 673 on Page 19 


Nylon Pressure Tubing 


for temperatures from 
—40 to +185 F 


No. 9056 nylon pressure tubing is 
a light, strong flexible tubing which 
withstands high pressures and is 
easily installed. Flexibility elimi- 
nates prebending and the need for 
flexible couplings or intermediate fit- 
tings. Tubing resists fatigue, abra- 
sion, impact, and most corrosive 
agents, and withstands temperatures 
from —40 to +185 F. It is avail- 
able in sizes from 4 to Y2 in. for 
hydraulic, lubricating, pneumatic, 
vacuum, air, chemical-processing, 
and caustic and dilute-acid lines. 
Garlock Inc., Palmyra, N. Y. 

Circle 674 on Page 19 


Gageless Regulator 


in single or 
double-stage units 


All-metal, gageless regulator is 
available for use with most pres- 
surized liquids and gases. Furnished 
in single and double-stage models, 
regulators are less susceptible to 
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damage from blows or falls than 
glass-faced units. Bonnet and body 
are solid forged brass. Individually 
calibrated adjustment scales are 
etched on the bonnet for permanent, 
easy reading. Turn of the T-handle 
on the micrometer-type pressure- 
regulator cap sets and maintains de- 
sired working pressure. Tank pres- 
sure is shown by a positive-reading 
indicator rod which slides inside a 
hex plug. Dockson Corp., 3839 
Wabash, Detroit 8, Mich. 

Circle 675 on Page 19 


Feed-Through Capacitors 


miniature units have 
low inductance 


Two eyelet feed-through capacitors 
feature an integral solder form for 
mounting. Because of their design 
and miniature size, both units pro- 
vide excellent bypass performance 
where space is ¢ critical factor. Low 
inductance characteristics make them 





suitable for high-frequency bypass. 
Type 7427 has a center lead; type 
7528 has no lead. Both types have 
a capacity of 1000 mmf with a 500 
de working voltage. Hi-Q Div., 
Aerovox Corp., Myrtle Beach, S. C. 
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Miniature Clutches 


operate to 1800 rpm 
without lubrication 


Miniature clutches transmit up to 
10 Ib-in. of torque for coupling 
or through-shaft applications. Oil- 
impregnated, sintered-alloy con- 
struction permits operation to 1800 
rpm without lubrication; units can 
run at higher speeds when lu- 
bricated. Two types are available: 
Coupling type is used for connect- 
ing two separate shafts, and 
through-shaft design permits any 
combination of gear, pulley, or cam 
input-or-output combinations. Both 
types are also available in three 








the NEG ATOR 


1. The NEG’ATOR spring is a strip of 
spring steel formed into a pre- 
stressed coil. It resists uncoiling 
with a uniform pull—provides a 
truly constant-force spring of prac- 
tically any length. 








2. By reverse winding the free end 
around a second, larger drum, we 
can utilize the tendency of the ma- 
terial to recurl to its preset curva- 
ture to make a powerful, long- 
running NEG’ATOR motor. 











2Thus, the 
NEG’ATOR motor 
releases maximum 
useful energy at 
constant-torque 
output from full 
wind to run down. 
Associated com- 
ponents can be 
greatly simplified 
because there is 
no exaggerated 
torque peak. 






4. In counterbal- 
ancing, very long 
vertical travel is 
possible from a 
compact NEG’ATOR 
unit concealed 
overhead, or even 
in the moving unit. 














5. Reeling in long cords or retract- 
ing cable-connected loads is another 
NEG’ATOR function made possible by 
its great length, smooth action and 
constant-force properties. 








6. As an anti-backlash device, a 
NEG’ATOR motor ensures immediate 
response without lag. Constent- 
torque load can be applied over 
slight movement or over many, 
many turns. 





7. Six stocked 
models of NEG’- 
ATOR motors are 
available to de- 
signers for test 
or asserably pur- 
poses. These 
models provide 
cable tensions of 
%, 1, 2,3, 4 and 
5 Ibs. 





How to use NEG’ATOR Motors? 


® Movie cameras, valve operators, 
recording instruments, satellite 
recorders, timers, X-ray apparatus, 
lighting fixtures, appliance cord 
retrievers, and other familiar 
products use NEG’ATOR motors, 
reels and counterbalances. 

Write for details. 


The NEG’ATOR spring is a development of Hunter Spring Company. 
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HUNTER SPRING COMPANY 
A Division of American Machine and Metals, Inc. 
3 Spring Avenue, Lansdale, Pennsylvania 
ULysses 5-6815 
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TCe SERIES COUNTERS 


(uality where it Counts! 


The TCe line of Sodeco electric impuise counters offers the maxi- 
mum in readability, counting accuracy and reliability with a mini- 
mum panel space requirement, power demand, and cost. In this 
broad line you'll find a counter for your every counting application. 


Pictured here are representative counters in this series. Starting 


at the top:— 

A. Three Digit Manual Reset — Type 
TCeZ3E—also available with 4, 5 or 6 
digits—speeds of 10-25 or 50 imp/sec. 
Single-stroke toggle reset. Low Cost. 
Compact. 

B. Electric Reset — Type TCeFSE — 
Available also with 4 or 6 digits—single 
pulse resets all figures to zero. Speeds 
vp to 50 imp/sec. 


C. Predetermining Counter — Type 
TCeZ4PE — Available with manual or 
electric reset. Double-throw switch ac- 
tuated at zero. Electric-reset models 
available with built-in rectifier for AC 
operation. 

D. Eight Digit Totalizer (No Reset; — 
Type TCe8E — also available in seven 
digit model. Low power requirement. 
Compact. Economical. 


You can get amazing versatility from your Sodeco TCe Counter. 
Most counters have provision for reset, periodical and armature 
contacts which permit a control function to be added to the normal 
counting operation. Special counters tailored to your individual 
applications can be supplied. Write for complete information and 


recommendations. 


LANDIS & 


GYR, INC. 


45 West 45 Street 
New York 36, N. Y. 
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types of drive: Single revolution 
which permits stopping the output 
hub at exactly the same place when 
driven by a continuously rotating 
input shaft; start-stop model, which 
permits engaging and disengaging 
the clutch from a continuously ro- 
tating shaft; and the over-running 
type which transmits torque in only 
one direction, and acts as a free- 
wheeling device. Precision Special- 
ties Inc., Pitman, N. J. 

Circle 677 on Page 19 


Casting Resin ° 


is self-extinguishing, 
two-part formulation 


Stycast 1223 is a general-purpose 
casting resin which flows readily 
and is self-extinguishing. It has a 
dielectric constant to 10 kme of 4.1, 
and dissipation factor to 100 mc of 
0.01. Chemical resistance is retained, 
and machinability is excellent. Prod- 
uct is supplied as a two-part formu- 
lation with a pot life of 1% hr at 
75F. It has 3:1 weight ratio of 
resin to catalyst. Emerson & Cum- 
ing Inc., Canton, Mass. 

Circle 678 on Page 19 


Compressed-Air Unit 
is 7 in. long, 43/4, in. high 


Combomatic filters, regulates, and 
lubricates compressed air in one 
package unit. It is 7 in. long and 
4%, in. high, and weighs 2'/, |b. 
Unit incorporates an automatic drain 
trap on the filter, prohibiting mois- 
ture from accumulating in the sump 
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of the filter. Filter is all-aluminum 
with Buna-N seals. Model 64240-2 
has a capacity of 12 cfm at 100-psi 
air pressure, and is available from 
stock in 4-in. P.T. It is used on 
air valves and cylinders, small air 
tools, die grinders, and small air 
motors. Wilkerson Corp., 1646 W. 


Mansfield, Englewood, Colo. 
Circle 679 on Page 19 


Midget Lampholder 


for use with 
midget-groove lamp 


Series WE 700 midget-groove lamp- 
holder provides for use in small 
space. Lampholder, together with 
T/TL 134 midget-groove lamp, has 
mounting brackets which allow for 
panel mounting on '-in. centers. 
Lamp is held securely in a nontilt 
position and is vibrationproof. 


Lampholder is furnished with a 





standard 6-in. length of PVC wire; 
housing is 0.010-in. annealed spring 
steel, hardened, tempered, and 
cadmium plated. Variety of stand- 
ard mounting brackets, including 
panel-mounting brackets, is avail- 
able, together with plastic lens caps 
of all colors. Webster Electronics 
Co. Inc., 237 Lafayette St., New 
York 12, N. Y. 

Circle 680 on Page 19 


Stainless-Steel Filters 


provide high 
filtration area 


Small lightweight, stainless - steel 
filters have filter elements of Rigi- 
mesh, a sintered woven-wire mesh 
which is corrugated to provide maxi- 
mum area. Filter medium also as- 
sures positive control of pore size re- 
gardless of system shock or vibration. 
Filters are 2 in. long, including con- 
nections, and have l-in. diam; 
weight is 21/4, oz. Units handle hy- 
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Why bother with ‘ home-made” 
wire rope assemblies?. . 


Cut your production costs with 


TRU-LOC ASSEMBLIES 


If you are using ““ home-made” wire rope assemblies, 
consider the advantages of precision-built TRU-LOC 
Assemblies. With them you can be sure of consistent 
uniformity in length, strength, flexibility and accu- 
racy of fittings. Swaged by the Tru-Loc process to 
preformed rope of 14" to 2” diameter, fittings develop 
a strength equal to that of the rope itself. 

TRU-LOC Assemblies come to you complete, ready 
to use. They simplify installation and often cut pro- 
duction costs. They are neat, versatile and can be 
made with a wide choice of attachments to your 
specifications. Their per unit price may be lower than 
the cost of “‘home-made” assemblies. You get com- 
plete assemblies at a known price and eliminate var- 
iables in cost and quality. Send us a sketch of your 
requirements, indicating quantity, and we’ll furnish 
a prompt quotation. 


FREE REFERENCE CATALOG 
This 28-page reference catalog contains 
photographs, engineering drawings and 
dimensions that provide answers to many 
design problems. To receive your copy, 
write us at Wilkes-Barre, Pennsylvania. 














TRU-LGOC ASSEMBLIES 


American Chain & Cablé Company, Inc. 
Wilkes-Barre, Pa., Atlanta, Chicago (Melrose Park), Denver, 
Houston, Los Angeles, New York, Odessa, Tex., Philadelphia, 

Pittsburgh, Portland, Ore., San Francisco, Bridgeport, Conn. 
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draulic fluids, lubricating oils, fuels, 
gases, and substances such as red 
fuming nitric acid, in temperatures 
from —320 to +450 F and work- 
ing pressures to 5000 psi. Removal 
ratings vary from 15 microns abso- 
lute to 450 microns. Filter media 
for the 15-micron absolute units are 
Supramesh. Pall Corp., 30 Sea 
Cliff Ave., Glen Cove, N. Y. 
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Stainless-Steel Alloy 


for severe cold- 
forming applications 


Armco 18-9 LW is a low hardening, 
stainless-steel alloy developed for 
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STABLE ELECTRICALS. Binding posts 
made of LEXAN resin retain electricals 
even under moist, hot conditions. They 
do not loosen, are molded in six attrac- 
tive LEXAN colors for coding. Other fea- 
tures are: low loss and power factor, low 
dielectric constant, high voltage insu- 
lation, non-sink surfaces. 

(Superior Electric) 
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severe cold heading, swaging, and 
other cold-forming applications. Ma- 
terial offers fabricating properties 
and corrosion resistance similar to 
that of 16-8 stainless and other high- 
nickel alloys at a price equal to 
that of Type 305 stainless. It can 
be used for fasteners and related 
parts in automotive, aircraft, mis- 
sile, chemical equipment, and ap- 
pliance applications where corrosion 
resistance is important. Machina- 
bility approaches that of free-ma- 
chining grades. Alloy is available 
in billets, hot and cold-finished bars, 
hot-rolled rods, and cold-drawn wire. 


Armco Steel Corp., Middletown, 
Ohio. 

Circle 682 on Page 19 
Epoxy Resin 


is self-extinguishing 

in less than I sec 
Low-viscosity, flame-retardant resin 
system, Isochemrez FR, handles 
like conventional resin and can be 
supplied filled or unfilled. It is 
available for applications requiring 
self-extinguishing properties. Wide 








variety of fillers, hardeners, and 
colors is furnished. Isochem Resins 
Co., 221 Oak St., Providence 9, R. I. 
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Subfractional-HP Motors 
are explosionproof units 


New explosionproof, subfractional- 
horsepower motors are available in 
one, two, or three-phase induction 
or synchronous types from 1/150 
to 1/20 hp. Two, four, and eight- 
pole models give synchronous speeds 
of 3600, 1800, and 900 rpm. Stand- 
ard mounting is flange or foot; 
others are available on special or- 
der. Motors are approved by UL 


for operation in Class 1, Group D, 
and Class II, Groups F and G en- 
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HEAT RESISTANCE. Beautiful handles of 
LEXAN polycarbonate resin are used in 
rugged service on U.L. approved solder- 
ing irons. They resist the impact, heat 
and abrasion of daily bench work. The 
hard, glossy handles are light in weight. 
Molded in three pastel colors, they pro- 
vide toughness and sales appeal. 

(Ungar Electric Tools) 





eds . 
DIMENSIONAL STABILITY. Maximum al- 
lowable change in this 5-inch aircraft 
instrument part is only 5 mils over a 
temperature range of —65° to 300°F! 
And it must maintain this tolerance 
under high humidity. Part is injection 
molded of LEXAN resin as half spheres 
which are solvent cemented, lathe- 
turned and painted. (Lear, Inc.) 
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vironments. Holtzer-Cabot Motor 

Div., National Pneumatic Co. Inc., 

125 Amory Si., Boston 19, Mass. 
Circle 684 on Page 19 


Stack Switch 


for miniature 
electronic equipment 


' 





' 
b 


Tini-Stack, 134 in. long, consists of 
a “pile-up” of various miniature 
sorings and insulators, with maxi- 
mum length of contact spring 134 
in., 3/16 in. mounting centers, and 
5/32-in. wide switch parts. Because 
oc its miniature size, switch can be 
vtilized in compact electronic equip- 
ment. Springs are tempered nickel- 
silver in most standard thicknesses 
from 0.006 to 0.016 in. Spacers are 
Type XXXP paper-base phenolic, 
in thicknesses of 1/64, 1/32, and 


3/64 in. Welded contacts of fine 
silver or cross-bar Palladium are 
rated at 3 amp, 300 w, ac noninduc- 
tive load. Switchcraft Inc., 5555 
N. Elston Ave., Chicago 30, Ill. 
Circle 685 on Page 19 


High-Strength Epoxy Adhesive 


is two-component system 
mixed in equal parts 


Bondmaster M666 is a two-com- 
ponent, room-temperature-c u rin g, 
epoxy adhesive formulated for high- 
strength industrial use. It is mixed 
in equal parts by volume instead of 
odd ratios by weight. One part is 


cherry red and the other clear - 


amber; they are mixed until a uni- 
form tint is achieved. Mixed ad- 
hesive is smoothly free-flowing, can 
be applied with spatula, trowel, 
paint roller, knife, brush, or two- 
part epoxy spray equipment. Red 
color provides swift visual check on 
uniformity of coverage. Fully cured 
metal-to-metal -bonds produced, 
tested at room temperature using 
MIL-A-5090B procedures, yielded up 
to 3500 psi. Bonds involving ex- 
panded styrene foam withstand 
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175 F for 200 hr without cell at- 
tack. Rubber & Asbestos Corp., 
Dept. P, 225 Belleville Ave., Bloom- 
field, N. J. 

Circle 686 on Page 19 


Gear Reducer 
changes speeds 


while rotating 
Multi-Speed, direct-coupled gear re- 
ducer, available in several sizes to 
suit torque requirements, changes 
speeds while rotating. Unit has 


applications in power transmissions 
for industrial process controls and 
instrumentation of computers, data- 
reduction equipment, and film and 
mechanisms. 


tape-drive Standard 
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TRANSPARENCY of LEXAN resin is 
important in chart guide for recorder. 
LEXAN resin is the only transparent 
plastic able to withstand heat generated 
by internal lights. It is distortion-free at 
temperatures up to 270°F and self- 
extinguishing. Its extremely high impact 
Strength eliminates cracking of guides. 

(The Foxboro Co.) 
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TOUGHNESS. Press-fitted into metal 
gear used in an electric drill, bushing of 
LEXAN polycarbonate resin provides 
safety from electric shock . . . helps 
eliminate need for additional ground- 
ing. Strength and creep resistance of 
LEXAN resin enables bushing to with- 
stand torque and load requirements of 
drill. (Millers Falls Co.) 
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GOOD DIELECTRIC— 
AND MUCH MORE! 


ARE YOU LOOKING FOR A PLASTIC 
THAT CAN REALLY TAKE IT? 


To demonstrate the toughness of 
LEXAN resin, salesmen will some- 
times slam and hammer a product 
made of the material. LEXAN has 
the highest impact strength of any 
plastic — amounting to 12-16 foot- 
pounds per inch of notch— and it 
usually emerges unscathed from en- 
counters with such “merchandising 
stresses”. It is a high-performance 
material, likewise, with regard to 
high-temperature behavior and di- 
mensional stability. 

Its many other advantages make 
it a priority material for thorough 
investigation by all designers, engi- 
neers and molders. We will be 
pleased to supply you with informa- 
tion on the properties, processing and 
end-uses of LEXAN resin. Don’t 
hesitate to write to us. General Elec- 
tric, Chemical Materials Department, 
Section MD-101, Pittsfield, Mass. 


LEXAN’ 
Polycarbonate Resin 


GENERAL @ ELECTRIC 
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looking for better than 
jewelry quality 
in precious metal tubing? 


If you are a nuclear or electronics engi- 
neer looking for a supply of jewelry 
quality small tubing in silver, gold, 
palladium or their alloys, here’s good 
news! The quality tubing you seek is 
available from UNIFORM TUBES with 
O.D.’s from 0.005” to 34”. What’s more, 
you can order this tubing precision 
drawn to any wall thickness from 0.035” 


down ‘ 0.001” within tolerances of 
+0.0005" .. . +0.00025” on the small- 
est sizes! 


UNIFORM cuts this tubing to specified 
lengths with ends square and free of 
burrs. UNIFORM’s experience in working 
precious metals is also available for the 
fabrication of tubular parts. Flaring, 
coining, bending and other fabricating 
steps are completed with the same pre- 
cision and skill applied to drawing the 
precious metal tubing. 


Where the corrosion resistance or spe- 
cial properties of a precious metal are 
needed on either O.D. or LD. only, 
UNIFORM supplies COMPOSITE TUB- 
ING with the precious metal drawn 
over a precision tube of a less expensive 
base metal or vice versa. 


Composite tubing meets the same close 
tolerances and quality standards 
UNIFORM sets for tubing of silver, gold, 
palladium or their alloys. 


Phone, wire or write today for details 
and a quotation. Delivery is normally 
less than three weeks. 


UNIFORM TUBES, 


INC. « 


Circle 374 on Page 19 


| Miniature, 
| closed, solenoid shut-off valve has 
| direct actuation, operating pressures 
| to 3000 psi, 1/16-in. diam orifice, 
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units are available from stock in six 
input-output ratios. Analog Gen- 
eral Corp., 7-11 Main St., East 


| Rockaway, L. L., N. Y. 


Circle 687 on Page 19 


Miniature Solenoid Valve 


for operating pressures 


to 3000 psi 


two-way, normally 


explosion-proof case, and bubble- 
tight sealing characteristics. Series 
600 valve is available with nylon or 
Kel-F poppets to insure bubble- 





| tight sealing, even with corrosive 
| fluids. 
| high flow rates with low pressure 
| drop. Low amperage, long-life coil 


The 1/16 in. orifice permits 


is rated for continuous duty with 
either ac or dc voltages and op- 
erates at temperatures from —40 to 
160 F. Circle Seal Products Co. 
Inc., 2181 Foothill Blvd., Pasadena, 
Calif. 

Circle 688 on Page 19 


Magnetic-Hold Switch 


permits electrical release 
from a remote location 


| Magswitch is a small, magnetic 
| hold-in switch with a built-in sole- 


noid which permits electrical release 
from a remote location. When tog- 
gle lever is operated and solenoid en- 
ergized, lever stays in the actuated 
position until it is released manually 
or electrically by de-energizing the 
solenoid. Slender, l-in. diam hous- 
ing makes the switch ideal for loca- 
tions where space is limited. En- 
closure is filled with an inert gas 
under pressure to assure constant op- 














SPINDLES 


FOR AGRICULTURE 
AND INDUSTRY 








ENGINEERING 
ASSISTANCE 


QUALITY PRODUCTS 
EXCELLENT SERVICE 


YOUR INQUIRY INVITED... 
CATALOG SENT UPON REQUEST 


ELECTRIC WHEEL CO. 


Division of the Firestone Tire & Rubber Compony 
Dept. WH-6 





QUINCY 6, ILLINOIS 
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erating characteristics, regardless of 

atmospheric pressure’ variations. | 
Turret-type terminals are furnished 
for easy solder connections. Elec- 
trical rating of the DPDT switch is 
28 v de at 24 amp inrush; 4 amp 
resistive; 2.5 amp sea level (sealed) 
and 2.0 amp at 65,000 feet (un- 
sealed) inductive; 4-amp motor. 
Micro Switch Div., Minneapolis- 
Honeywell Regulator Co., Freeport, | 


Il. 
Circle 689 on Page 19 


Line Strainers 


for 600 psi at 650 F 
or 1000 psi at 100 F 


Ductile-iron line strainers are avail- 
able from stock in 1/4, to 3-in. sizes 
with screwed ends. They are suit- 
able for 600 psi at 650F or 1000 
psi at 100 F, for steam, water, air, 
oil, gas, or chemicals. The 801] 
series strainers have 30-mesh Monel 
screen as standard, with other mesh 
or perforations and metals avail- 





able as required. OPW-Jordan, 
6013 Wiehe Rd., Cincinnati 37, 


Ohio. 
Circle 690 on Page 19 


Subminiature Fuse 


is suitable for 
printed circuits 


Subminiature Microfuse has a diam- 
eter of 13/64 in. and length of 


11/32 in. It features low resistance 
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GENERAL“ PURPOSE PROTECTORS 
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Eliminate special sizes... fit more accurately! 


S. S. White General Purpose “GP” Plastic Protectors are an 
improved way to protect your products during manufactur- 
ing, shipping and storage. 

Each GP protector can be used as either a cap or a 
plug on all machine screw threads, pipe threads, and tubing 
in a range from %” to 24%”... with an accurate, engineered 
fit. GP protectors eliminate special sizes and fit better! 


“GP” protectors are made of a special grade of elastic 
polyethylene that cushions shock and is unaffected by oils, 
greases, acids and other common solvents. They have a “stay- 
put” fit, yet they are easy to grip for a quick, non-shredding 
removal. 


Start now to put an end to customer complaints about 
damaged equipment. Use low cost GP protectors! 









WRITE FOR BULLETIN 6104-GP 
Complete details 


PLASTICS 
DIVISION 
Dept. 4?, 10 East 40th Street, New York 16, N.Y. 
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Compare Index Units! FERGUSON 
‘PROVES OUT’... Point by Point. 


Selection of components for a pro- 
duction machine should be based 
upon the machine’s return per dol- 
lar investment. Matching “first 
costs”’ only does not generally result 
in the design of profitably operated 
equipment. 

Here is a check list for comparison 
of indexing mechanisms. “‘Price’’ is 
shown in its order of consideration. 
1. BACKLASH— None? Some dur- 
ing the dwell or index or both? Any 
backlash during any part of the cycle 
results in wear-causing vibrations 
and shock loads... The Ferguson 
Drive maintains zero backlash at all 
times. 

2. RATED LOADS— What is the 
rated life and under what load? 
What is the average follower life 
(B-10 life)? The Ferguson Drive is 
rated at maximum precision for at 
least 8,000 hours operation and with 
an average follower life of 90%. 
Replacement of the followers re- 
news the life of the Drive for another 
8,000 hours. Ferguson cams never 
wear out under rated loads. 


THE FERGUSON 





PRELOADED 


CATALOG NO. 161 gives complete 
design data on nearly 100 standard 
indexing mechanisms, over 150 index 





3. JOB SUITABILITY—Can the 
acceleration characteristic be pre- 
selected according to job require- 
ments or is it inherent in the 
mechanism or limited by the manu- 
facturer? Acceleration of the 
Ferguson Drive can be chosen after 
an application evaluation to provide 
optimum operation. 


4. INDEXING ACCURACY— Are 
time-consuming shot pins necessary 
for precision? ... They soon wear 
and lose accuracy. The Ferguson 
Drive is positive locking and locat- 
ing for extreme precision without 
shot pins. 


5. FIRST COST vs. TOTAL COST 
— Now consider the higher produc- 
tion rates, better quality and much 
lower maintenance costs the Fer- 
guson Drive gives you. Determine 
the total cost of the various indexing 
mechanisms. The Ferguson Drive 
has proved out... And you’re on 
the way to building more profitable 
production equipment. 


DRIVE 


Cam features a tapered rib 
along which two standard cylin- 
drical followers roll without 
clearance ... maintaining zero 
backlash during index and dwell. 
While in the dwell or ‘‘work”’ 
position a straight portion of 
the cam rib locks the hub posi- 
tively, without auxiliary locating 
or locking devices. Extreme 
precision is inherent, even at 
speeds as high as 2,000 in- 
dexes a minute! 


tables and various auxiliary items. 
Send for your free copy . .. There’s 
one for every design engineer. 


FERGUSON 


MACHINE COMPANY 





A Division «, Universal Match Corporation 
® 7818 Maplewood Court . 


St. Louis 17, Missouri 
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and high reliability in fast blowing 
characteristics. Unit has a short- 
circuit interrupting capacity of 125 
v, 10,000 amp dc. Fuse is available 
in pigtail and plug-in varieties. 
Fuse holder allows fast replacement, 
handles continuous currents to 5 
amp at 125 v or less. Fuse holder 
is mounted by a spring nut. Little. 
fuse Imc., 1865 Miner St., Des 
Plaines, Ill. 














Circle 691 on Page 19 


Pressure-Sensitive Tape 


of polyvinyl fluoride 
has good electrical properties 


Temp-R-Tape PVF consists of Ted- 
lar polyvinyl-fluoride film with a 


pressure-sensitive,  silicone-polymer 
adhesive on one side. Tape offers 
good weatherability, toughness, 


chemicai resistance, and electrical 
properties. It has many uses in the 
electrical and construction fields, as 
well as throughout industry as a 
protective covering, release surface, 
and electrical insulation. Samples 
are available for evaluation in 1-in. 
by 5 yd rolls. Connecticut Hard 
Rubber Co., 407 East St., New 
Haven, Conn. 

Circle 692 on Page 19 


Hysteresis Clutch 
is fractional-horsepower unit 


New hysteresis clutch delivers con- 
trollable torque through a range of 
speeds and loads. It is capable of 


synchronous driving, or continuous 
slip, with negligible torque varia- 
tion at any slip differential. Unit 
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has output torque proportional to 
a dc-control current. There is no 
mechanical connection between in- 
put and output shafts except shaft- 
support bearing. Unit shown is 
rated 1/20 hp at 1800 rpm, meas- 
ures 2! OD, and is applicable to 
business machines, tape-tensioning 
devices, recorders, and servo-con- 
trol systems. Scanner Corp. of 
America, 30595 W. Eight Mile Rd., 
Livonia, Mich. 

Circle 693 on Page 19 


Air-Controi Valve 


for double-acting, 

2-in. diam cylinders 
New |4-in., four-way air-control 
valve, bleeder-poppet operated, is 


machined from solid aluminum and 
has Teflon slides, requiring no lu- 


POPPET (BLEEDER TYPE) CONNECTIONS 





brication. It is recommended for 
double-acting cylinders to 2-in. diam. 
Novi-Matic Valve Div., Novi Tool 
& Machine Co., 25806 Novi Rd., 
Novi, Mich. 

Circle 694 on Page 19 


Time-Delay Control 


develops dc voltage from 
signals of any wave length 


Thermo-Electric time-delay control 
operates automatically and elim- 
inates many components required 
by such devices. It has applica- 
tions in magnetic-amplifier circuits, 
and is suitable for use in conjunc- 
tion with flip-flop gating circuits 
as used in electronic computers and 
analyzers, missile controls, and 
other applications subject to wide 
and varying changes in tempera- 
ture. Control develops pure dc 
voltage from signals of any wave 
length applied to it. It is inde- 
pendent of ambient temperatures to 
350 F, and is also unaffected by ex- 
ternal radiation and random noise. 
Unit is mounted in potted-epoxy 
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THOMSON 


BALL BUSHINGS 








‘ea LINEAR MOTION 
for all your 


“ a 
Precision Serie: ro 


Low Cost Series ‘‘B’’ BALL BUSHIN 














Sliding linear motions are nearly always {OW FRICTION - ZERO SHAKE OR PLA’ 


troublesome. Thousands of progressive 
engineers and designers have solved this 
problem by application of BALL BUSH- 
INGS on guide rods, reciprocating shafts, 
push-pull actions, or for support of any 
mechanism that is moved or shifted in a 
straight line. 

improve your product! Up-date your 
design and performance with Thomson 
BALL BUSHINGS! 


ELIMINATE BINDING AND CHATTER 


SOLVE SLIDING LUBRICATION PROBLEM 


LONG LIFE - LASTING ALIGNMENT 


The various types cover a shaft diameter 
range of Ye” to 4". Small sizes available 
in Stainless Steel. Write for literature and 
mame of our representative im your city. 


THOMSON INDUSTRIES, Inc. 


Dept. E, MANHASSET, NEW YORK 


Also: Manufacturer 
of DuPont Nylon and BO CASK 


if NYLINED Bearing Sleeve Bearing 


Har 
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Hobbs Industrial Hour Meters provide 
continuous supervision of the running 
time of industrial machines . . . eliminating 
errors and deficiencies for maximum pro- 
duction. These elapsed time indicators 
tell when servicing is due . . . indicate 
the costs of running hour for both the 
machine and occupied space. 

Hobbs Industrial Hour Meters make it 
easy to determine the life and repair 
costs per running nour of industrial ma- 
chines . . . the actual running time of 
leased equipment and equipment to be 
sold. They set up a sound basis for service 
contracts. For complete information . . . 





GIVE THE REAL 
FACTS OF INDUSTRIAL TOOL 
USE AND MAINTENANCE 


WRITE FOR CATALOG 600 
Distributors in Principal Cities 


















2062 YALE BLVD. 


Dohkn W. Hobbs Cotpotation 


A DIVISION OF STEWART-WARNER CORPORATION 
SPRINGFIELD, ILLINOIS 
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POSITIVE 
SEALS 


-452° to 3000" F. | 


United Self-Energized 
Metallic O-Rings”... 


form permanent, non-corrosive, 
static seals under temperature 
extremes from —452° to 3000° 
F. and pressures from 10-* mm 
Hg to 100,000 psi. Available in 
various metals and coatings (in- 
cluding Teflon** and silver) 14” 
0.D. dia. to any size and con- 
figuration. United also makes 
non-vented and pressure-filled 
O-rings. United Metallic “‘O” 
Rings, manufactured by United 
Aircraft Products, Inc., Box 
1035, Dayton, Ohio. 


See United Metallic O-Ring Cat- 
alog in Sweet's Product Design 
File or write for Free Handbook 


Patents 2,809,269; 2,837,360 
DuPont registered trademark 
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resin with protruding leads for con- 
nection purposes. Typical control, 
shown, is 2 in. long and 5/16 in. 
diam. Victoreen Instrument Co, 
5806 Hough Ave., Cleveland 3, 


Ohio. 
Circle 695 on Page 19 


Teflon Felts 


have good chemical resistance 
and high filtration efficiency 


Tefion felts are available in widths 
to 72 in. and lengths to 60 yd. Felts 
are particularly suited for industrial 
applications where extreme condi- 
tions prevail, such as in filtration. 
They have excellent chemical re- 
sistance and resistance to tempera- 
tures from —100 to +400 F; under 
certain conditions they are useful 
to 600F. Filtration efficiency is 
characterized by fine particle re- 
moval, high flow rates, and low 
pressure drops. Felts also have a 
low coefficient of friction, making 
them suitable for use in contact 
with moving parts, such as low- 
friction cushioning pads. American 
Felt Co., 2 Glenville Rd., Glenville, 


Conn. 
Circle 696 on Page 19 


Dual-Purpose Gaskets 
are RFl-shield and 
fluid-sealing units 


Radio-frequency-interference shield 
and fluid-sealing gaskets are Duo- 
lastic wire screen impregnated with 
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When design calls for bearings, it will pay to have a Messinger engineer 
“sit in” at the earliest stage. The result is very likely to include simpler design, 
lower manufacturing costs and greater efficiency of the planned product 
or equipment. 

Backed by nearly half a century of engineering experience, Messinger 
Bearings provide heavy capacities in smaller space and with less weight; 
assurance of long, trouble-free service life; and adaptability to the widest 
range of size and shape requirements. 


Consultation Invited Without Obligation 


Radia! Roller Bearings—Picin and 
_ Self-Aligning. Thrust Roller Bearings 
—Plain and Self-Aligning—Single 
and Double Acting. Combination 


BEARINGS, Inc. 


FEATHERWEIGHT TO HEAVYWEIGHT 





Radial and Thrust Roller Bearings. 4 } HILADELPHIA 
*X"Roller Bearings.""Featherweight” D STREET ABOVE ERIE AVE. - P 24, PA. 


Ball Bearings. "Smoothing Industry's Pathway for Nearly Half a Century’’ 





Circle 381 on Page 19 





mm GEAR 


PROBLEMS? 


—check with 


FRAN OR aT SERIAL 


EAR PERFORMANCE to match the ever-increasing 

J power and speed of modern machines is a Fairfield 
specialty. This is possible because Fairfield has long held 
a position of leadership in utilizing the most advanced 
methods, equipment, and techniques for producing better 
gears EFFICIENTLY, ECONOMICALLY. By keeping 
apace with modern engineering trends, Fairfield renders 
an invaluable service to many of the nation’s leading 
machinery builders. 

If you have a gear problem, check with Fairfield. Our 
engineers are well-qualified to give you expert recommen- 
dations. LARGE or SMALL, your requirements will receive 
prompt attention. CALL OR WRITE. 


SPUR GEARS — Straight, helical, and 
internal. Sizes from 16 pitch, 1'A” 
dia., to 1% pitch, 48” dia. 
HERRINGBONE —(Fellows Type). Sizes 
from 14" to 34”. 

SPIRAL BEVEL —Sizes from 16 pitch. 


ZEROL— Sizes from 16 pitch, 142" dia., 
to 1% pitch, 21” dia. 


WORMS AND WORM GEARS— Worms 
to 7” dia. Worm gears to 36” dia. 


SPLINED SHAFTS — Lengths to 72”. 





1%" dia., to 1% pitch, 28” dia. 
STRAIGHT BEVEL— Sizes from 16 pitch, 
1%” dia., to 1% pitch, 28” dia. 
HYPOID—Sizes from 1/2" to 28” dia 


DIFFERENTIALS — 3,000 to 750,000 
inch: pounds capacity. 


GROUND TOOTH SPUR, HELICAL, 
AND SPIRAL BEVEL GEARS. 





Note: All of the sizes above ore approximate. 


FAIRFIELD [ 
MANUFACTURING CO., INC. 
2307 5%. Concord Rd. lafayette, Indiana 
TELEPHONE: SH erwood 2-7353 


: Ask for interesting, 
~) illustrated bulletin. 








Made to Order for: 
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TRACTORS + HEAVY DUTY TRUCKS + AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 
MINING MACHINES + ROAD GRADERS + BUSES + STREET SWEEPERS + INDUSTRIAL L!FT TRUCKS 
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fluid-sealing materials. Gaskets are 
0.020-in. thick and can be cut to 
order in a variety of complex and 
intricate shapes, in almost any size 
desired. Aluminuwi-wire screen pro- 
vides a radio-frequency interference 
shielding effectiveness of 75 to 100 
db, with an insertion loss of 4 
to 60 db. Neoprene or silicone im- 
pregnation provides pressure-tight 
fluid sealing in the gasketed joint, 
Technical Wire Products Inc., 129 
Dermody St., Cranford, N. J. 

Circle 697 on Page 19 












































Silicon Power Transistor 


has current gain of 
1000 at 2 amp 


WX 118 silicon power transistor is 
a 10-amp unit with a current gain 
of 1000 at 2 amp and 0.35-ohm sat- 
uration resistance. Device has volt- 
age ratings to 150 v and a power 
dissipation rating of 150 w. It is 
suited for application in high-pow- 





er, high-efficiency regulators, and 
switching circuits. Unit can re 
place cascade arrangements of two 
or three transistors in many appli- 
cations. Semiconductor Dept. 
Westinghouse Electric Co., Young- 
wood, Pa. 

Circle 698 on Page 19 


High-Current Switches 
in precision, snap-acting design 


Making and breaking 25 amp at 
125 or 250 v ac, in SPDT circuits, 
Unimax 2HG precision snap-acting 
switches provide high current-han- 
dling capacity. Series is available 
in basic style with pin actuator, 
and with overtravel-plunger, leaf, 
leaf-roller, lever, and roller-lever ac- 
tuators. It is furnished in three 
standard base styles. Molded phe- 
nolic case is 1 15/16-in. long, 
11/16-in. wide, and 13/16-in. high. 
Mounting holes accept 0.139-in. 
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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 





Better impact strength 


The reverse clutch cone pictured here 
is molded of Durez 16771, a high-im- 
pact phenolic material made with fi- 
brous glass. The cone does duty as a 
brake against which the steel ring gear 
of a planetary train is stopped while 
the transmission is under full power. 

In this application, the part is buf- 
feted by murderous static and dynamic 
friction, developed heat, and the 5000- 
Ib. force of the actuating piston. It 
must also do battle with the chemical 
effect of transmission oil. 

The test performance proved that 
the phenolic part does a better job than 
metal in all respects. You would there- 
fore expect it ic do equally well in 
other shock environments—and you'd 
be right. A few examples: stud-welding 
gun, rocket nozzle, compressor sup- 
port, motor end-bell, washer sheave, 
missile nose cone. 

Durez 16771 abounds in unique ad- 
vantages, the most valuable of which is 
its refusal to warp or shrink. You can 
mold parts to exact dimensions, with- 
out needing to allow for shrinkage. 

If you'd like a closer look at the 
properties and design advantages of 
high-impact phenolics, we'd like to 
send you a reprint of an article written 
for Product Engineering. 


A resin that forgets 


Forgetfulness is a virtue in this mate- 
rial. 
It is a prepreg, commonly called 
“forming board,” made from kraft fi- 
bers in which Durez phenolic resin has 
been dispersed as binder. The producer 
of the prepreg, whose name we'll be 
glad to send you on request, supplies 
it in thicknesses ranging from .060 to 








-150 inch, and in sheet sizes to 55 x 72 
inches. A sheet can be stored two years 
at 70°F without losing its usefulness. 

Squeezed at 300-500 psi in a hot 
press, the prepreg “sets” within 5 to 15 
seconds to become a strong, rigid 
molded shape that will withstand mois- 
ture, heat and mild corrosives. 

This is where forgetfulness comes 
in. There is no springback or “memory” 
effect in this forming board, because 
as it cures the resin changes its chemi- 
cal nature to become a different sub- 
stance, one of great durability. 

As you might suspect, there are 


" sail 


many other uses for Durez thermoset- 
ting resins of interest to almost anyone 
developing new products. To get a bet- 
ter idea of how their interesting proper- 
ties might help you, check the coupon 
for Bulletin D102, a 12-page idea book. 


e High-impact phenolics for shock 
environments 

e Fast forming with thermosetting resins 

e Fire retardance plus in structural plastic 





For more information on Durez materials mentioned above, check here: 
©) High-impact phenolic molding material (reprint of article) 

(0 Thermosetting resins (12-page Bulletin D102) 

(0 Hetron fire-retardant polyester resin (data file and fabricator list) 


Check, clip and mail to us with your name, title, company address. 


DUREZ p.iastics Division 


510 WALCK ROAD, NORTH TONAWANDA, N. Y. 


Delight for designers 


Structural paneling which incorpo- 
rates Hetron® polyester resin in its man- 
ufacture is proving a boon to designers 
concerned with safety and strength... 
a delight to decorators seeking the at- 
tractions of color and translucence. 
Hetron paneling is fire-retardant. It 
does not sustain combustion. It offers 


+ the added benefits of light weight, un- 





breakability, resistance to corrosion and 
to climatic extremes. It has high 
strength-to-weight ratio, excellent im- 
pact strength and finishing properties. 
Other applications of Hetron range 
from auto fenders to portable hangars 
for jet aircraft. To enrich your knowl- 
edge of this versatile material, we'll 
gladly send you our Designer’s Data 
File and the names of fabricators. 
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HOOKER CHEMICAL CORPORATION 
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Whatever your driven machine, 





you save it from RUIN 





every time this clutch cycles... 








MACHINES 


HILLIARD | 


a | diam pins or screws on l-in. cen- 
ters. Unimax Switch Div., Maxson ~ 
Electronics Corp., Ives Rd., Wall- 


ingford, Conn. 
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_ Selt-Aligning Bearing 

| is now available 

| im three-bolt type 
Three-bolt flange-mounting, self-— 
aligning bearing has been added to ~ 
the Lube-Align bearing line. Bear- © 

_ ing consists of a one-piece, integral- ~ 

| ly cast, spherical, self-lubricating ~ 

| bronze bearing nested in an alumi- © 


—_ : | num housing. It provides an in- 
Eliminates shear pins and lost time % ag | creased supply of oil and eliminates 
Adjustable-while-running feature | the necessity for oil cups or grease © 
available 


“Value is related to function—not to cost.”’ 
Hilliard Slip Clutches give you continuous, posi- SS (A 


Safely limits torque 





Protects against overload-jams° 
- downtime 







Resumes drive automatically after 
overload 







CASE LOADERS 






















































tive, and reliable protection of drives on packaging CONVEYORS N 
machines . . . case loaders . . . conveyors . . . dish- . 
washing machines. . . printing presses . . . circuit 
breakers . . . and many others. T 
C 
They also maintain steady torque while per- fittings. Bronze Bearings Inc 3553 c 
dine : ’ “ 
mitting speed variation on fabric drying drums, | Addison St., Chicago 18, III. ti 
steel strip slitters and similar equipment. Circle 700 on Page 19 ti 
Adjustable-while-running types maintain con- DISHWASHING tl 
stant tension on rewind stands for paper coaters, MACHINES | A ¢ 
textile machines, rope, steel and wire mills and o> Conveyor Belting 
for drive systems requiring overload protection OVO | handles bulky, hot, 
but which must be disconnected at times. | Or heavy materials 
Write for Bulletin 300 for complete details. we WS WW Flat-top, hinged-steel conveyor belt- 
ing and flat-top belt conveyors in- 
Remember, HILLIARD is your Industrial SLILe. corporate end-curved, interlocking, k 
Clutch specialist . . . for more than 55 years... PRINTING overlapping steel belt links, precision r 
and the line includes Over-Running Clutches, a formed to provide an almost smooth- d 
Intermittent Drive Units, Single Revolution top carrying surface. Throug’ shafts, 7 
Clutches, Hilliard-Twiflex Centrifugal Coupling. at each pitch, extend to join she side- y 
drive chains and position them. In- 8 
Manufacturing Clutches for over 50 years termediate connectors are used to h 
fit over the through shafts. /ittached t 
THE HILLIARD CORPORATION to the underside of the belt, they tie | 2 
103 W. FOURTH ST. ELMIRA, N. Y. the entire assembly ‘nto an integral . 
rigid unit that is casy to assemble 
IN CANADA: UPTON + BRADEEN - JAMES, LTD. and disassemble. Conveyors trans- ‘ 
fe 
Please direct inquiries to advertiser, mentioning MACHINE DESIGN MacuHine DesicN Pia 





NEW ADDITION TO THE 
ammo) 7 NoMa 


POSITIVE. - 
ULTRASONIC 
LEVEL 

CONTROL 


Now, two new ultrasonic sensors, especially for level con- 
trol have been added to the Delavan line of SONAC sensing 
and switching devices. 


The single sensor system is recommended for liquid level 
control and the double sensor system for dry level control. 


Control is maintained by installing the soNnac sensor 
through the wall of the vat, bin or hopper. When the oscilla- 
tion on the face of the sensor is dampened or impeded by 
the material being sensed, the signal to the control unit 
changes, activating a relay. 


FIG. 1—LIQUID LEVEL (One Sensor) FIG. 2—DRY LEVEL (Two Sensors) 


For level control, sonac is accurate to .005” and has a 
response time of 25 milliseconds. Performance of the sensor 
does not deteriorate with age. 


The level control uses to which sonac can be applied are 
Virtually unlimited. It is not affected by the viscosity*, 
specific gravity, conductivity, or capacitance of the material 
being sensed. Temperature or pressure changes of the ma- 
terial do not alter its performance. False signals are elimi- 
nated because sSONAC may be adjusted so as not to sense 
Steam, foam, or vapors. 

"Viscosity may affect response time. 

Canadian Representctive: 

KNOWLES & FOSTER (North America) Ltd. 


5708 Terminal Bidg., Toronto 1, Ontario, Canada 
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SONAC is extremely rugged. Sensors are type 304 stainless 
steel. The electronic components in the sensors are her- 
metically sealed and will withstand pressures to 2000 psi 
and temperatures from —425° F. to +450° F. They are 
immune to shock, vibration or mechanical damage. 


The control is a compact unit 5” x 5” x 5” and features 
transistor circuitry. Power consumption is one watt and 
the unit will operate in temperature ranges from 40° F, 
to 135° F. 


Here’s how sONnaAc can be used for sensing and switching 
applications other than level control. 


Overheight Signal 
Size Control 


Door Control 
Package Routing 


Automatic Counting 
Positioning 


There are dozens of applications for sonac single and 
double sensor units. Let it go to work for you now, write: 


DELAVAN 


WEST DES MOINES « IOWA 
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Why Rocket Designers 
Specify 


HELI-COIL INSERTS 


From Redstone to Jupiter, Atlas to Thor—yes, even 
Freedom 7 and Liberty Bell 7—rocket and missile 
design has made the toughest demands on fastener 
engineers. To meet high shock and vibration factors, 
Heli-Coil Inserts are specified as an unexcelled means 
of protecting all tapped threads. Yet they do it in 
standard boss configurations with material space and 
weight savings over any other insert or solid bushing. 
Proof? Every operational U.S. rocket, missile or space 
vehicle has taken aloft thread insurance in the form 
of Heli-Coil Stainless Steel or “Inconel X” Wire Screw 
Thread Inserts. 


ALSO RECOMMENDED FOR MAINTENANCE 
Heli-Coil Inserts have U.S. military approval and 
are also recommended for maintenance work, to repair 
stripped, worn, or damaged tapped threads. Special 
military Heli-Coil thread repair kits have been devel- 
oped through the cooperation of contractor, military 
and Heli-Coil personnel. Still other kits are available 
for all production salvage, repair and maintenance 
purposes. 

Whatever your material—whetiner ferrous or non- 
ferrous — even in hard or brittle materials which make 
é: 


the tapping of good threads difficult, installation of 
Heli-Coil Stainless Steel Wire Screw Thread Inserts 
will provide permanent, perfect, reuseable threads. 
They will not strip, seize, gall or corrode. And Heli-Coil 
“Inconel X” inserts provide these benefits, even at 
temperatures up to 1200°F 

Heli-Coil Design Manuals should be among your work- 
ing tools. Write for your copies today. 3129 
Reg. TM U.S. Pat. Oft. 


HELI-COIL CORPORATION 


510 Shelter Rock Lane, Danbury, Connecticut 
In Canada: ANMSTRONG BEVERLEY ENGINEERING LTD. 
6975 Jeanne Mance St., Montreal 15, Que. 
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port loads in one or in two direxy 
tions. One-way belting is nonre » 
versible; two-way belting is a re” i 
versible conveyor system which ~ 
transports the load in either direc 
tion. Belting negotiates convex or 
concave curves. May-Fran Mfg. Co, 
1710 Clarkstone Rd., Cleveland 12, 
Ohio. 
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Pushbutton Control 
is triple-function unit 





Single pushbutton unit combines 
three basic functions in one compact 
control: Pull to start; illuminated 
operating lens; push to stop. In 
addition to saving space, one-piece 
control requires less wiring time. 
It can be installed in any standard 
one-hole enclosure. Control in- 
corporates a standard No. 51 6 to 
8-v lamp coupled with a heavy-duty 
transformer. Models are available 
for either 115 or 230 v with a variety 
of operator lenses in six different 
colors. Mackworth G. Rees Inc., 
1573 E. Forest Ave., Detroit 7, 
Mich. 

Circle 702 on Page 19 





Relief Valves 
for pressures to 500 psi 


| Adjustable, positive-seating, O-Seal 
relief valve is available for liquid or 
gas service to 5000 psi. Combining 
a resilient, flat, seated nylon disk 
with guided lift design, valve main- 
| tains a tight, leakproof seal until 
preset pressure is exceeded. Ad- 
justable blowdown ring limits 
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EASTERN 
takes the 
gamble 

out of te ee eee 


of non-lubricating liquids at pressures up to 200 
psi on the gear type cr rates up to 6 gallons per 


| selecting 2-""—=5 


For small volumes against relatively high pres- 
sures, the Eastern GW series gear pumps are a 
natural. In each pump, oversized bearings of 
impregnated graphite support a drive gear of poe... steel and an idler 
POS! qT] VE special bronze material. These seif-priming units require no lubrication and 
cannet contaminate the liquid being pumped. 
For volumes from 1.5 to 6 gpm and pressures to 60 psi, you can’t beat Eastern 
com- 


VW series vane pumps. These highly efficient units are designed around a 
shaped pumping chamber assuring pulsation-free liquid flow. Vanes are held in 


D positive contact with the pumping chamber at all times — and their positioning 
ISP | A CF ME NT is independent of hydraulic pressure or centrifugal force. Composition carbon 
graphite bearings and vanes require no lubrication beyond that of the liquid 


being pumped 
All Eastern positive displacement pumps are close-coupled with motor or can be 
furnished less electric motor with belt stand for belt or coupling drive. 


— FP OOS oe lr 








PUMPS Don‘t make your points the hard way — play safe and write fer Eastern’s new 
Bulletin 220 on positive displacement pumps. 
a Other Eastern products: 


@ hydraulic motors @ gear pumps 
@ centrifugal pumps e@ aircraft pumps 


EASTERN 
INDUSTRIES 
INCORPORATED 


Hamden, Connecticut 
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ror ACCURATE 
MOVEMENT 


OF LOADS...USE 


DUFF-NORTON 
WORM GEAR JACKS 


Here are only four examples of the many ways to 
position accurately loads weighing as much as several 
hundred tons with Duff-Norton Worm Gear Jacks. 





























1 


An application with two Duff-Norton Worm Gear 
Jacks mounted on swivel subbase and each lift- 
ing screw end fastened to hinged member by 
means of clevis and pin. Jacks may be motor 
driven or manually operated. 


Four Duff-Norton Worm Gear Jacks connected in 
rectangular arrangement by Duff-Norton Mitre 
Gear Boxes, shafting and flexible couplings and 
driven by gear motor to raise metal sheets to 
press level. — 

cA 





3 
Six Duff-Norton Worm Gear Jacks as used on 4 
pipe-cut-off and threading machines to adjust Platen pressure obtained positively and uni- 
height of machine spindle to level of conveyor formly by two Duff-Norton Worm Gear Jacks 
table to compensate for various sizes of pipe. with rotating screws. 

There are eight standard models of these jacks—capacities range 
from 2 to 100 tons, with standard raises up to 24 inches. 

For engineering drawings of standard jacks, mitre gear boxes and 
more examples of how Duff-Norton Worm Gear Jacks are used for 
accurate movement of loads, write for Bulletin AD-66a-V. 


DUFF-NORTON JACKS 


DUFF-NORTON COMPANY 
Four Gateway Center, Pittsburgh 22, Pennsylvania 
The Canadian Duff-Norton Co., Ltd., Toronto 6, Ontario 


- > — COFFING HOISTS 
aa ee 


Ratchet Lever « Air 
Circle 387 on Page 19 





DUFF-NORTON JACKS 
Ratchet + Screw 


Hydraulic «Worm Gear Hand Chain « Electric 
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blowdown or pressure relief to with. 
in 10 per cent of the preset pres. 
sure. Available for pressure ranges 
of 300-1000, 1000-3000, or 3000- 
5000 psi with 1% or 3-in. end con- 
nection, valves are for use at tem. 
peratures from -—20 to +275F 
Combination Pump Valve Co., 848 
Preston St., Philadelphia 4, Pa. 
Circle 703 on Page 19 


Pins and Sockets 


are miniature units in 
over 100 configurations 


Miniature and microminiature pins 
and sockets are designed for use on 





printed-circuit boards and in sim- 
ilar limited-space applications. Over 
100 different configurations are 
available from stock. Sockets are 
closed-entry, multiple-spring types. 
They accept wire diameters from 
0.010 to 0.065 in. Pin sizes range 
from 0.017 to 0.060 in. diam. Omega 
Precision Inc., 757 N. Coney Ave, 
Azusa, Calif. 

Circle 704 on Page 19 


Air-Control Valve 


for air or 
fluid-power applications 


New |-in., poppet-type, two-way, in- 
line air control valve is available 
either normally open or normally 
closed and is for on-off control where 
air is used for processing or fluid- 
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NEW PARTS AND MATERIALS 





— 


power applications. Valve is de- 
signed for service from vacuum to 
200 psig, and is available in %, 1, 
and 1!/4-in. NPT port sizes. Basic 
valve can be fitted with any pilot 
section available for the poppet- 
valve line. Hoffman Valves Inc., 
2360 W. Dorothy Lane, Dayton 39, 
Ohio. 

Circle 705 on Page 19 


Spring Mountings 
for machinery and 
air-conditioning equipment 


Type LNAA spring isolation mount 
cuts equipment installation time, 
maintains machinery _ efficiency, 
and stops vibration, shock, and 
structural noise transmission. 
Mounting, an isolator utilizing a 
single steel helical spring as the 





cushioning medium, is available in 
load-carrying capacities from 50 to 
540 Ib. Range is provided by selec- 
tion of four different springs which 
can be inserted into the isolator 
housing. Cast semisteel housing 
measures 334, x 314 x 51% in., and 
has an access port on each side 
which permits interior inspection, 
facilitates cleaning, and enables the 
spring to be changed in the field 
without dismantling the installa- 
tion. Shock & Vibration Div., Kor- 
fund Co. Inc., Cantiague Road, 
Westbury, L. L., N. Y. 

Circle 706 on Page 19 


lighted-Handle Switch 


incorporates neon light 
behind rocker button 


Lighted-handle, rocker-type switch 
is rated at 15 amp, 120 v ac. It is 
available in Despard (interchange- 
able) type with wide rocker to fit 
Despard plate openings, or in strap 
type with narrow rocker for use in 





Ks October 12, 196] 








¥% WATT 





W/L on target ! 
New METOHM line 
exceeds MIL-R-10509D 


As a supplement to the unexcelled VITROHM resistors, Ward Leonard now offers 
to designers of commercial, military and industrial electronic equipment a line of 
molded metal film precision resistors, designed and tested to exceed the require- 
ments of MIL-R-10509D, characteristics B, C and E. You can stake your reputa- 
tion on Ward Leonard resistors. 

Available in %, % and % watt sizes, W/L METOHM precision resistors feature 
the highest degree of built-in reliability and operating stability. Temperature 
coefficients, over the range --55°C to +175°C, may be as low as +25 parts per 
million. Standard tolerance +1%. Tolerances down to +0.1% on special order. 











METOHM MIL RATED OHMIC VALUES MAX. VOLTAGE 
TYPE EQUIVALENT WATTS MIN. MAX. RATING 
WL 60 RN 60 Vp 30 500K 250 V. 

WL 65 RN 65 % 50 1 meg. 300 V. 
WL 70 RN 70 Vy 50 1.5 meg. 350 V. 


























Write for complete specifications and a list of distributors. Ward Leonard Elec- 
tric Co., 58 South Street, Mount Vernon, New York. °.10 


RESULT-ENGINEERED CONTROLS 


“WARD LEONARD 
ELECTRIC CO.:= 


es «6d RESISTORS ¢ RHEOSTATS « RELAYS « CONTROLS « DIMMERS 
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IT’S A 
BETTER 
PRODUCT 







WHEN 
WARNER 


HAS A 
IN IT! 


This new two-speed power take-off 
for heavy-duty tractors is typical 

of the precision assemblies 
produced at Warner Automotive 
Division for farm equipment 
manufacturers. 


Simply by changing the output shaft, 
the farm operator can change his 
PTO speed from 540 RPM to 1000 RPM 
—a wonderful convenience in rush 
seasons. Variations of this principle 
are being applied to other types 

of ‘arm implements. 


Let Warner Automotive develop 
mechanical power transmission parts 
for your specific needs. Our 
engineering staff is at your service 
on any problem, without obligation. 


AUTOMOTIVE DIVISION 





BORG-WARNER CORPORATION 
AUBURN, INDIANA 
For Hydraulic Power Transmission, 








See Wooster Division 
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standard switch plates, in single- 
pole or three-way ur‘ts. Neon 
lamp in back of the translucent 
rocker button gives off a glow when 
the switch is in “off” position. When 
on, rocker is not lighted. Pass & 
Seymour Inc., Solvay Station, Syra- 
cuse 9, N. Y. 

Circle 707 on Page 19 


Phenolic Glass Laminates 
in thicknesses from 0.125 in. 


Grade PG-381 high-temperature, 
phenolic-resin, glass-reinforced lam- 
inates are designed for applications 
requiring high-insulation and high- 
temperature properties. Laminates 
are available in thicknesses from 
0.125 to 0.750-in. and greater. They 
meet the requirements of MIL-R- 
9299 (Type II Class 2), and are 
available in various sheet sizes from 
9 x 10 to 20 x 36 in. Laminates 
have excellent machining charac- 
teristics and resist temperatures to 
800 F. Mica Corp., 4031 Elenda 
St., Culver City, Calif. 

Circie 708 on Page 19 


Ceramic Capacitors 
in values to 0.2 mfd 


Ultra-Kap 20-v ceramic capacitors 
for use in semiconductor circuits are 
available in values to 0.2 mfd. They 
can be used as substitutes for paper 
capacitors and require less space 
than paper capacitors of equivalent 
capacity. Units have excellent sta- 
bility from —55 to +85 C and are 
available in standard capacity values 













































Here's fast 
Clamping < 
Power for your \ 
Band is slipped over hose, duct or fitting — then 
through housin downward snap of the swivel 


A 
screw locks clamp in position for screwdriver 
tightening. Application is easy, fast, positive. 


Wide Adjustment 
Range for all 








Twelve wide adjustment sizes cover diameters 
¥%e to 12%" . . . Select just one size to replace 
the many different sizes you are now using 
Snaplock can be used over and over again— 
rugged construction is fortified by 18-8 stainless 
steel in band and housing. 

Typical uses for Snaplock are dust and filter bag 
connections, power tool attachments, sign hang- 
ing and a variety of hose, ducting and conduit 
applications. 









FREE — DISCOVER FOR YOURSELF! 


Send for @ sample Snap- 
lock clamp. And while you're 
ot it, ask for the brochure 
describing a complete line 
of clamps for all industrial 
opp! cations. 
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Thinking 
small 
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Low cosT 


MAINA seine 


stimulate 
industrial and commercial 
miniaturization programs 

eliminate 


both economic and technical 
barriers to using miniature 
ball bearings in a wide 
variety of products. 


























: MINA Bearing is the 


trade name for jow cost 
ABEC-3 miniature bail 
bearings manufactured in U.S.A. by 


MINA 


A ClVIision OF MPS Ine. 


EAT TRS 
KEENE, NEW HAMPOHIRGE, U. B.A. 
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of 0.05, 0.1, and 0.2 mfd. Centralab, 
Electronics Div., Globe-Union Inc., 
900 E. Keefer Ave., Milwaukee 1, 
Wis. 

Circle 709 on Page 19 


Gear Pump 


in three series with output 
delivery from 7 to 97 gpm 


Model X 2500-psi, continuous-duty, 
fluid-power gear pump is available 
in three series with output delivery 
from 7 to 97 gpm at 1800 rpm. All 
three series are recommended for 
continuous-duty operation at pres- 
sures to 2500 psi at 1800 rpm. Series 
25 has a delivery range of 7 to 35 
gpm; it is available with gear widths 
of Y,, 1, 114, and 2 in. Series 37 


GW ROL a anenes 





L423) 
ae 


has a delivery range of 11 to 56 
gpm, and is available in gear widths 
from 1.2 through 24% in. Series 65 
has a delivery range of 45 to 97 
gpm, and is available in gear widths 
from 114 through 34 in. Com- 
mercial Shearing & Stamping Co., 
Youngstown, Ohio. 

Circle 710 on Page 19 


Subminiature Circuit Breakers 


are now available in 
two and three-pole models 


Series SM circuit breakers are now 
furnished in two and three-pole 
models. Two-pole unit measures 
(without handle) 1.5 x 1.25 x 1.9 
in., and three-pole model is 1.5 x 
1.9x 19 in. Both can be mounted 
with a single %-in. diam panel out- 
put. Weight of the breakers is 314 
and 4!/ oz, respectively. Housed in 
hermetically sealed metal cases, 
breakers resist shock, vibration, high 
humidity, salt-sea atmosphere, sand, 
and dust. Units can be furnished 
in any integra! or fractional cur- 
rent rating from 0.050 to 15 amp. 











IT’S A 
BETTER 
PRODUCT 


WHEN 
WOOSTER 
HAS A 
INIT! 


CAPACITIES : 
0.4 TO 1.6 GPM AT 
2000 RPM AND 2000 PSI 


DISPLACEMENT: 
05 TO .20 CU. IN. 


Pressure loaded* for higher 
efficiency, longer life—Optional side, 
rear or combination porting—Special 
alloy tin-aluminum bearings as used 
in heavy-duty industrial engines, 

all interchangeable—Double lip shaft 
seal—Hardened and ground steel 
gears and shafts—High quality, high 
tensile aluminum bodies and covers. 


Consult our Engineering Department 
for application of these pumps 
at higher pressures. 

* Patent Nos. 2420822, 2823615, 2en4se2 


WOOSTER 





DIVISION 


BORG-WARNER CORPORATION 
WOOSTER, OHIO 

For Mechanical Power Transmission, 
See Warner Automotive Division 
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RUBBER 
COMPOUNDING 
and MOLDING by 


Colonial 


assures 


> EXPERT COMPOUNDING 
>» ACCURATE PRODUCTION 
> PROMPT DELIVERY of 


INDUSTRIAL 
RUBBER PARTS 








Colonial Rubber Company is geared! 
to meet the rubber or silicone rubber 
parts requirements of product design- 
ers and purchasing people alike. We 
have a long background of industrial 
rubber experience, plus complete 
laboratory and production plant facil- 
ities to meet your “toughest” require- 
ments economically and dependably. 


White For Our Broclune -- 


Contains complete information 
on our custom rubber compound- 
ing and molding service. If your 
problem requires immediate at- 
tention, send prints ard details 
for prompt analysis or quotation. 
No obligation. 


1557-A 


COLONIAL RUBBER CO. 


RAVENNA, OHIO 
706 CAKWOOD ST . AXminster 6-9611 
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Standard voltage ratings are: 120 
v ac, 60 cycles; 120 v ac, 400 cycles; 
50 v de. Heinemann Electric Co, 
376 Magnetic Drive, Trenton 2, 
N. J. 
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Braided Packing 


of carbon-free, white 
Teflon filament 


Palmetto Style 1367 CF Teflon 
filament packing consists of braided, 
carbon-free, pure-white Teflon fila- 
ment. Not prone to overheating, 
packing simplifies the break-in pe- 
riod after packing installation. It 
is inert to almost every known ele 
ment, has heat resistance to 550 F, 
and has a low coefficient of fric- 
tion. Greene, Tweed & Co., North 


Wales, Pa. 
Circle 712 on Page 19 


Control Switch, Outlet 
in single, compact unit 


Compact grounded outlet and two 
switches are available in varied ac- 
tuating-button colors. Unit is suit- 
able for appliance, utility, and oth- 
er applications requiring outlet and 
switches combined in a single com- 
pact package. Also available in 
black Bakelite, it is designed for 
snap-in panel mounting and sim- 
plified wiring. One switch can be 
used for fluorescent light control 
and one as a dummy or other cir- 
cuit control. Switches are rated at 
2 amp, 115 v ac, and outlet is rated 
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at 15 amp, 115 v ac. Switches have 
maintained push-on, push-off ac- 
tion. Molex Products Corp., 9515 
Southview Ave., Brookfield, IIL. 

Circle 713 on Page 19 


Clutch-Brakes 
are independent 


direct-action units 


BuOrd Size 11 miniature magnetic 
clutch - brakes are double - coiled 
servo-instrument components which 
permit independent clutch or brake 
functions within a single unit. Two 
models are available: Friction- 
coupled F-75 and crown tooth- 
coupled F-85. The 3-oz, i 1/16-in. 





diam units have an energized break- 
away torque of 0.08 oz-in., de-ener- 
gized breakaway torque of 0.03 oz- 
in., energized inertia of 0.060 in.- 
oz’, de-energized inertia of 0.025 in.- 
oz*, and a power consumption of 3 
w per coil. F-75 offers a clutch and 
brake torque of 16 oz-in. min; 
crown tooth-coupled unit offers a 
clutch torque of 60 oz-in. min and 
16 oz-in. brake torque. Both units 
develop torque by magnetic attrac- 
tion with a spring-loaded release. 
Fae Instrument Corp., 16 Norden 
Lane, Huntington Station, N. Y. 
Circle 714 on Page 19 


Printed-Circuit Connector 


accommodates printed circuits 
measuring 0.054 to 0.071 in. 


New printed-circuit connector has 
130 contacts on 0.100-in. contact 
centers. Double-row connector has 
Staggered terminations that facili- 
tate soldering operations, and a 
solid barrier which divides the con- 
nector at the 32nd and 33rd con- 
tacts. Insulator material is diallyl 
phthalate and contact material is 
beryllium copper, gold over silver 
plate. Current rating is 2 amp and 
voltage breakdown at sea level is 


October 12, 1961 


V\ 


—_— 





AAG TTT 


~ COMMERCIAL 


RIVET 


For fast, secure, more economical fastening, the new Cherry Com- 
mercial Rivet is a blind fastener ideal for production manufacturing 
and repair. Installed by one man from one side of the work, the 
Cherry Commercial Rivet reduces cost of assorably, repair and 
maintenance in both blind and open applications. 

Minimum blind side clearance, adaptability to variations in 
material thickness, and positive hole fill even in oversize or out-of- 
round holes offer advantages not available ia other production 
fasteners. 

Cherry Commercial Rivets are available in both hollow (non- 
structural) and plugged (structural) types. The plugged rivets have 
strength values comparable to solid rivets, and stems fracture to 
eliminate all trimming operations and provide further produc- 
tion economy. 

Grip lengths from }4" to 1” inclusive, and diameters of %"’, 54”, 
3%’ and "”’ are provided in either universal or countersunk head. 
Special rivets are manufact:1red to order. 

For full technical information on the new Cherry Commercial 
Rivet, write Cherry Rivet Division, Townsend Company, Box 
2157-E, Santa Ana, California. 


Aluminum Mild Steel Monel 


CHERRY RIVET DIVISION 
- =e 


‘Townsend Company 
eT 


in Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 
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EXCLUSIVE WITH CARTER! 


ROD SCRAPER PLUS 
ROD WIPER AS STANDARD 


J. 1. C.Interchangeable DJ uarcuineSeries features a Metal Rod 
Scraper plus a Rod Wiper in a quick change Cartridge — Double 
protection against chips, dirt, damage. Unitized cartridge rod 
bearing . .. easy removal and replacement... no cylinder dis- 
assembly necessary! 





sDJuarevine AIR and 2000-3000 psi HYDRAULIC 


@ 1%" to 12” bore @ True cushi tic alignment 
@ 100% JiC interchangeable ¢ Positive piston ne ye ng 
@ Delivery from stock ! 


THE COMPLETE LINE 





CARTER FLUID POWER 





@ Spring loaded “V" packing on 
rod end gland. 


@ Space saving designs! 
Light weight! 

@ Full 1 to 1 Meehanite cartridge 
rod bearing. 

@ Precision honed heavy wall 
tubing—6 to 1 safety factor. 


@ Key type stainless steel locking 
ting. Allows 360° orientation 
of pipe ports. 


R OT. A RY TORQUE ACTUATOR 
PNEU/AATIC-HYDRAULIC 
© New design opportunities 
@ To 370° rotation as standard 
© Safe, powerful torque 
e Air, oil, gas, water operation 
© Zero leakage 


STANDARD ROTATIONS 
0-100° | 0-280° 





0-190° 0-370° 


FORE. KE enero eres: HORROR 
SEND ‘e.intsct, CARTER 

































2200 v ac. Printed-circuit boards 
measuring 0.054 to 0.071 in. are ac 
commodated. Over-all dimensions 
of the connector are 7.60 x 0.50 x 
0.50 in. Viking Industries Inc, 
21343 Roscoe Blvd., Canoga Park, 
| Calif. 
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Solenoid Valve 


for pressures to 1000 psi air, 
850 psi water and light oil 


No. 8223 two-way, high-pressure 
solenoid valve is especially suited 
for hydraulic applications. Of nor. 
mally open construction, valve op- 
erates at pressures to 1000 psi air 
and 850 psi water and light oil. It 
is supplied in -in. NPT pipe size, 
with brass body and integral seat, 
and composition disc. Valve is 
available with general-purpose, wa- 
tertight, or explosionproof solenoid 
enclosures, and can be mounted in 








any position without affecting op 
eration. Automatic Switch Co., 
Florham Park, N. J. 
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Epoxy-Sealed Switches 


protect internal mechanism 
against moisture 


Prewired and epoxy-sealed switches 
have the wiring entrance sealed 
with an epoxy potting compound 
to protect the internal mechanism 
against moisture. Loxswitch Mod- 
el L and Model M switches are 
available with the conduit entranc2 
of the switch sealed, as well as the 
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normal gasketed openings. Switch- 
es are furnished prewired with 6 
ft of No. 14 machine-tool wire. 
Conduit threads are unblocked for 
normal conduit attachment. Model 
L switches are also available for 
manifold mounting, with no con- 
duit opening and back wiring en- 
trance epoxy sealed. Two-circuit 
switches are provided with four 
leads, and three-circuit switches 
have six leads. All circuits are iso- 





lated and color coded. R. B. Den- 
ison Mfg. Co., 386 Broadway, Bed- 
ford, Ohio. 
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Clutch-Brake Assemblies 


are available in two sizes 


New electromagnetic clutch and 
brake combinations utilize clutch- 
es, brakes, and continuous - slip 
clutches and brakes in an in-line 
construction. Units can be com- 
bined in almost any desired com- 
bination to produce a variety of op- 
erating characteristics. Each half 
of the set can be selected to con- 
form to the driving or braking 
needs of the equipment, without 
compromising the specifications for 
the other half. Zero backlash, zero 
residual drag, and complete release 
are standard on all units. Torque 
output is 30 oz-in. at 2 w power in- 
put for size 100 and 110 oz-in. at 
3 w for size 130. Torque for the 
size 100 is 0-10 oz-in. and 0-40 oz- 
in. for the size 130. Standard volt- 
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tion of a fastener for a special application . . . especially 
when extreme accuracy, reliability and consistent 
performance are specifications. For over thirty years, 
Chandler has been producing special fasteners and 
standard cap screws and bolts that meet these demanding 
requirements. 


If you have a special fastener problem ... hcre’s what 
you can expect from Chandler. Into the design of your 
special fastener goes the knowledge of expert Chandler 
engineers .. . careful attention to detail and exhaustive 
testing to meet critical standards . . . advanced produc- 
tion methods to assure on-time delivery ... RESULT 
...a precise fastener, custom-tailored and mass-produced 
at the most favorable cost. 


Next time . . . Check with Chandler ... FIRST. 
Write today for your Chandler catalog. 


Products 


chandler 


1494 Chardon Road . 
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Cleveland 17, Ohio 











LUBRICATION REPORT 


(dry film coating) 
































PeWeleliler-\ ite: 


Problem: 


Solution 


RESULT: CLEANER, MORE UN/FORM, LONGER- 
LASTING LUBRICATION ON LOCK PARTS 


Cam retainers and disc tumblers used in American Hardware Cor- 
poration’s padlocks are 1/2 by 1/4 inch brass stampings. Because of 
their small size, this New Britain, Conn. manufacturer has found 
——<S be the most efficient method of lubricating them. Ache- 
son's ‘dag’ 154 proved to be ideal for this operation. Its alcohol 
carrier quickly evaporates, leaving a permanent film of graphite 
on the parts. This microscopically thin film is deposited uniformly, 
adheres tenaciously, and will not rub off during lock assembly. 
Since it does not attract dust and discourages oxidation and corro- 
sion of the brass parts, ‘dag’ 154 provides a longer, smoother opera- 
ting life for the locks. 


For more information on the advantages 
of Acheson dry-film lubricants in product 
design, send for your copy of Bulletin No. 
435. Write to Dept. MD-101. 


ACHESON — First name in solid lubricants for fifty-three years. 


® ACHESON colloids company 


PORT HURON, MICHIGAN 
A division of Ach industries. inc. 





Sales offices in principal cities. 
Also Acheson Inaustries (Europe) Ltd. and affiliates, London, England 
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ages are 6, 12, 28, 48, and 100 y 
dc; any combination of these can 
be specified for the two halves of 
the combination. Dial Products 
Co., 19 Cottage St., Bayonne, N. J. 
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Liquid-Level Gages 


are available in 
six new units 





Six flush-mounted, press-fit, liquid- 
level gages are available in 38 
styles and sizes. They range from 
simple, economical porthole win- 
dows to the Observa-Dome unit 
which makes the oil level easy to 
read from both side and front. All 
have windows of clear glass or 
clear, acrylic plastic. Glass-window 
styles are recommended for applica- 
tions of 50 psi to 300 F; plastic-win- 
dow styles take 10 psi to 100 F, or 
2 psi to 160 F. Gits Bros. Mfg. Co., 
1866 S. Kilbourn Ave., Chicago, IIL. 
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Selector Switches 


are key-operated units 


Type H (NEMA 1) and HO (oil- 
tight) key-operated selector switches 
are available in two, three, or four 
positions and are supplied for either 
base or panel mountings. Group 
coding is provided for, since ferrules 
are offered in eight colors. Switches 
include melamine contact blocks 
which can be supplied with several 
contact arrangements. All contacts 
have wiping action. Wide selection 
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rru-Lay PUSH. Nie PROVIDE 


Dependable . REMOTE 
CONTROL 


Economical =; 
Easy-to-Use / 


e If your products involve remote control—electrical, 
hydraulic, pneumatic or direct—TRU-LAY PUSH-PULL FLEX- 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over long or short distances 
—up to 150 feet from the control point. Because they oper- 
ate while flexing, they can snake around obstructions. They 
will not buckle. They’re factory-lubricated for life, unaffected 
by temperature extremes. They are ruggedly constructed, 
easily installed and operated, sealed against dirt and mois- 
ture, and will handle jobs with as much as 1,000 lbs. input. 
PUSH-PULL CONTROLS are simple, have but one moving part, 
are noiseless, and give a !ifetime of accuracy. Mechanical 
linkages, on the other hand, are complex. Unlike PUSH-PULL 
CONTROLS, they are made of many parts, wear at many 
points, and produce increased backlash, lost accuracy, and 
vibration rattles. 


Operating Heads to Fit Your Design 
for loads up to 125 Ibs. 


CABLE SIZES AVAILABLE 














Minimum Maximum input 
Recommended | Load in Pounds, Heavy Duty ¢ For rugged duty, 
Control Radius (Dependent but where operation must be 
Dimension in Inches on Travel) smooth and accurate. Meets 
all requirements for depend- 
3/32” 2 30 ability and life. 
1/e” 3 665-125 
3/16" 5 115-175 
1/4” 6 300-600 
5/16" 8 700-1,000 














Selective Friction ¢ Amount of 
friction can be changed to meet 
individual requirements. Fric- 
tion constant at any setting. 





PUSHIN. DATA FILE SHOWS HOW 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL 
Data File. It contains a 
complete set of engineering 
bulletins which describe in 
detail the operation of 
PUSH-PULL CONTROLS, their 
applications, features and 
advantages. 


Position Lock e A slight turn of 
the T-type handle locks the 
control in any position. Two 
sizes for light and heavy-duty 
applications. 


Micro Contro!t e¢ Push or puli 
the knob for instantaneous re- 
sponse, then rotate knob for 
vernier adjustment. 


PUSH-PULL CONTROLS 


Automotive and Aircraft Division +» American Chain & Cable Company, Inc. 


601-A Stephenson Bidg., Detroit 2 
6800-A East Acco Street, Los Angeles 22 * 929-A Connecticut Ave., Bridgeport 2, Conn. 





Light Duty e Smooth, accurate, 
dependable performance at 
low cost. Your choice of sev- 
eral types of knobs. 

















co 
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Wood's 


WOOD'S NEW “SVS” DRIVES 
WON'T FREEZE OR STICK... 
NO LUBRICATION IS NEEDED 


NEW PARTS AND MATERIALS 





—— 


of cams provides a variety of con 
tact operating arrangements. Clark 
Controller Co., 1146 E. 152nd St, 
Cleveland 10, Ohio. 
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Piston Pump 


is available in 2 and 3-gpm 
sizes at 1800 rpm speed 


Small-Twin Model 5300 direct mo 
tor-driven piston pump operates at 
pressures to 500 Ib. The two-cyk 
inder pump handles a variety of 
solutions and _ suspension - 

chemicals. It is available in 2 and 
3-gpm sizes at the maximum speed 
of 1800 rpm. Ports are tapped Y% 
in. NPT; stainless-steel shaft is % 
in. diam with keyway. Two heavy- 


; laid Bid 
Sh. 
aS 

. 




























bas ee ee . 

duty, sealed ball bearings suppon 
the stainless-steel drive shaft. Hypro 
Engineering Inc., 700 39th Ave 
N.E., Minneapolis 21, Minn. 
Circle 721 on Page 19 


stationary control, variable Motor Bases 


speed drives, including SVS types, are avail- automatically provide 


abie in capacities from fractional 
to over 300 hp using conventional v-belts. 


proper belt tension 


Three new series of all-welded, ten- 
sion-controlling motor bases have 


Wide range VPS types are available freely movable carriages. Known 


in capacities from 1 to 20 hp. 


Write for BULLETIN 6107. 


as Automatic, bases eliminate ex- 
cessive wear on belts and bearings 
by automatically providing the 
proper belt tension, even under 
heavy starting loads. Readjustment, 
when necessary, is made while op- 
erating under load by turning @ 
screw. Series 100 motor base is 
available in standard and vertical 
types for 19 NEMA frame sizes 





T. B. WOOD'S SONS COMPANY . CHAMBERSBURG, PENNSYLVANIA from 56 through 326-U. Series 200 


ATLANTA - 


is available in the same NEMA 
frame sizes as the 100 series. BB 
series, consisting of two standard 


CAMBRIDGE - CHICAGO - CLEVELAND - DALLAS 
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How piston rings of TEFLON’ eliminated 
fire hazard and saved $4,500 per year 


CAN YOU AFFORD NOT Oil contamination in an instrument air system caused serious prob- 
TO USE TEFLON? blems in a large manufacturing plant. Oil plugging the lines not only 
led to heavy maintenance costs, but also created a dangerous fire 
ee Dates Tee pst po hazard. Converting the eight instrument air compressors to piston 
utiantantion is a probten .. hone rings of TEFLON solved the problems and saved the plant money. 
maintenance costs should be cut . . . when- The greatly reduced lubrication required with rings of TEFLON (no 
ever lubrication should be reduced or com- oil at all was added to the cylinder) eliminated the oil contamination 
pletely eliminated. and system plugging. In addition to cutting the plant’s maintenance 
Se ati Polit Tervoncan permit bene. costs substantially, the rings of TEFLON lasted longer than the previ- 
iy Operation . . . provide ss ait ously used carbon rings, saving $3,000 per year in ring cost, and 
output because there is less gas blow-by . virtually eliminated cylinder wear, saving another $1,500 per year in 
teduce danger of fretting, galling, and cyl- cylinder refinishing. 
inder wear. If you are buying a new compressor, specify rings and packings 
@Rings of TerLon are not brittle . . . resist of a TEFLON TFE resin. To convert your present equipment, check 
chipping, cracking, breaking . . . installa- with your compressor manufacturer or qualified ring supplier for 
tion, storage, and handling are easier. engineering and design assistance. For further information, write: 
E. I. du Pont de Nemours & Co. (Inc.), Dept. MD-10-T, Room 2526, 


® Kings of TeFLon make possible substantial “tant ; 
Savings in operating, maintenance, and re- Wilmington 5¢, Delaware. : 
placement costs. In Canada: Du Pont of Canada Limited, Box 660, Montreal, Quebec. 


@  TeFLon is Du Pont's registered trademark jor its family of 
y Ee | O Ni fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP (fluorinated ethylene propylene) resins. 
——- FLUOROCARBON RESINS 


SETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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_easiest_ engine to maintain — even_re- 

moving @ cylinder for piston or _ ring re- 

placement only takes minutes: = 
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Gl ie WISGONSINE 


keeps your equipment on the job 


—and out of the repair shop 


You can’t find a source of power that is better protected 
than the new V-460D valve-in-head Wisconsin. It’s de- 
signed to keep your equipment working and your cus- 
tomers satisfied. 

Improved cooling assures dependable power at extreme 
temperatures. The center main roller bearing and tapered 
roller main end bearings supporting the forged-steel 
crankshaft make bearing failure almost unheard of. 

Stellite-faced exhaust valves and positive rotators spare 
users the cost of up to four ordinary valve jobs. Controlled 
pressurized lubrication maintains full-time oiling to all 
working parts. A plastic pre-cleaner and an oil-bath air 
cleaner keep dirt out of the engine. 

The V-4650D has automatic protection against over- 
heating and negligence of routine engine care. Snap-off 
cylinder-head covers guard the cooling fins and spark 
plugs against damage, dirt, and condensation build- 

These and other features protect users of your equip- 
ment against costly power failure. Make sure by power- 
ing it with the best-protected engine made — the new 
60-hp air-cooled V-460D Wisconsin. Send for Bulletin 
S-282. Write to Dept. O-11. 


WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 0-384 
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and vertical models, is available in 
BB 10 for NEMA sizes 364 through 
505 and BB 400 for rerated NEMA 
frame sizes 364-U through 445-U, 
Manheim Mfg. & Belting Co., Man- 
heim, Pa. 
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Air Cylinders 
have up to 3-in. 
stroke lengths 


Ps: Teas 





Single-acting, spring-return, stain- 
less-steel air cylinders are now 
available in 1'/-in. bore size, up 
to 3-in. stroke lengths. Units have 
mirror-finish, stainless-steel body, 
U-cup mounted in aluminum-alloy 
piston, and rolled-in front and rear 
head design. A %-16 hex nut is 
provided for front nose rnounting. 
Bimba Mfg. Co., 101 Main St, 
Monee, II. 
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Plastic Pipe Fittings 


in sizes and shapes for 
1/16 through 1-in. pipe 


Precision pipe fittings are available 
in Zytel, Teflon, PVC, Profax, 
polyethylene, Plaskon, Penton, Kel- 
F, and Delrin. They are furnished 
in a complete range of shapes and 
sizes for 1/16 through 1-in. nominal 
pipe size. Cajon Co., 902 E. 140th 
St., Cleveland 10, Ohio. 

Circle 724 on Page 19 


Speed Changer 


has operating speeds from 
1.8 to 4460 rpm 


Vari-Tex speed changer is available 
in five different sizes from 1 to 30 
hp. Unit provides stepless speed 
changes within standard speed 
ranges of 2:1 through 10:1 at op- 
erating speeds from 1.8 to 4460 
rpm. Mechanical, electrical, and 
pneumatic control options afford @ 
wide degree of versatility. Changer 


Macuine Design — 
























—_— oo ww 


OE — OS ti‘ 














is available in vertical, horizontal, 
or 45-deg assemblies with drip- 
proof, totally enclosed, explosion- 
proof, Super-Seal, or Synduction 
motors. Allis Chalmers Mfg. Co., 


Milwaukee 1, Wis. 
Circle 725 on Page 19 


Stainless-Steel Ball Valve 


has Teflon seats for 
high corrosion resistance 


Precision ball valve in Type 316 
stainless steel is designed for corro- 
sive fluids and gases and for gen- 
eral use in corrosive services. Com- 
bination of stainless steel and Tef- 
lon seats provides high corrosion re- 
sistance and life expectancy. Tem- 
perature range is from ~-—20 to 
+400 F with Teflon seats and from 
-—20 to +220 F with Buna-N seats. 








Valve is available in 14 to 2-in. 
sizes. Lunkenheimer Co., Cincin- 
nati, Ohio. 
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Pushbutton Timers 


offer wide choice 
of time cycles 


Series 6200 pushbutton timers pro- 
vide a wide choice of time cycles, 
plus versatility in load-circuit wir- 
ing. Contacts, load circuits, and 
other internal parts are easily ac- 
cessible. Series offers universal 
three or four-stud mounting. Dial 
frame is available in two finishes 
with interchangeable dial faces to 
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Are Small Precision Metal Parts 
Disturbing Your Sleep? 


The manufacture of small precision metal parts—in large 
volume—can sometimes take on the aspects of a bad dream. 
The problems are frequently numerous and complex. Their 
solution calls for specialized experience. 

Torrington is the leading specialist in this field. We have 
the skill, engineering experience and manufacturing facili- 
ties to produce—at high speed and economical cost—a 
tremendous variety of small meta! parts of exceptional 
precision and uniformity. 

If you have such parts to be manufactured in large quan- 
tities, why not let Torrington solve your entire problem? 
Write us for complete information—or better yet, send us 
a blueprint, and we’ll be prompt in making our recom- 
mendation. 


progress through precision SPECIAL METAL PARTS 








THE TORRINGTON COMPANY 
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Torrington, Connecticut 





opt i? ry s thre limit 


TEFLON +) SPARTA 


a good example 
of imaginative 


thinking by Hagan Chemicals & Controls... 


A small pneumatic power positioner that drives vaives, dampers or other contro! 
devices with an accuracy rating of 11% has been developed by Hagan Chemicals & Controls, 
inc., of Pittsburgh. To insure longer service life, reduced replacement and maintenance costs 
and maximum reliability, Hagan specified TEFLON by SPARTA for the 3 parts shown. 


This is but one example of the unlimited possibilities of imaginative designing teamed 
with the know-how, facilities and research of Sparta Manufacturing Company. THINK of 
TEFLON by SPARTA as the possible answer to your cost, design and performance probiems.. . 
then CALL on the TEFLON experts at SPARTA to analyze your requirements and make recom- 
mendations based on these studies. A full-time staff engaged in research, planning and 
engineering has constantly kept pace with the clamor for new and unique applications. 


Standard TEFLON shapes, such as tubing, rod, sheet, tape, moided billets and 
“O” rings are always available. 


Call 4-2389 or write for detailed brochure or a visit from a sales engineer. 


manufacturing company, dover, ohio 
TWX 5586-069 


*Du Pont trademark for its TFE-fluorocarbon resin 
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provide up to four possible varia. 
tions. Dial lens is glass. Bristol 
Motor Div., Vocaline Co. of Amer. 
ica Inc., Old Saybrook, Conn. 
Circle 727 on Page 19 


Oil-Level Sight Gages 


for vse with 
fire-resistant fluids 


Model 8575-NON oil-level sight 
gages are for use with synthetic, 
emulsion, or water-based, fire-resist- 
ant fluids. Units have simple two 
hole installation. They can be 
mounted on either thin or thick 
walled tanks. Large oil-level mark- 
ings are clearly visible through » 


tempered-glass window. Century 
Hydraulics Div., Century-Detroit, 
6101 Concord Ave., Detroit Il, 
Mich. 
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Germanium Transistors 
are 0.130 x 0.130-in. size 


Double-ended, subminiature ger 
manium transistors are available for 
computer and switching, and gen- 
eral-purpose radio and audio-fre 
quency applications. Actual size ol 
the 20 units is 0.130 by 0.130 in, 
21 times smaller than TO-5 equiva- 
lents. Temperature range is —65 
to +85C. Mounting possibilities 
include single and multiple-board 
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configurations, feed-through con- 
struction, welded assemblies, and 
special assembly modifications. 
Semiconductor Div., Raytheon 
Corp., 150 California St., Newton, 


Mass. 
Circle 729 on Page 19 


Six-Speed Drive 
has remote-control, 
pushbutton panel 


Selectro-Shift six-speed drive is 
available in 20, 25, 30, and 40-hp 






I 


units. Hydraulic clutches activated 
by electric solenoids shift the drive 
to any of six speeds while running 
under full load. Shifting is con- 
trolled by an electric pushbutton 
station installed at any required dis- 
tance from the drive. Unit is op- 
erated in either reverse or forward 
position in all six speeds. Lima 
Electric Motor Co. Inc., Lima, Ohio. 
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Hydraulic Cylinder 
in 4 to 14-in. bore sizes 


Series L square-head, general-pur- 
pose hydraulic cylinder, rated to 
2000 psi, incorporates vee-type rod 
packing and a cylinder barrel of 
Microhcned steel tubing. Bore sizes 
are 11/4, to 14 in. Construction fea- 
tures include a chrome-plated, high- 
tensile-steel piston rod, long, cart- 
tidge-type rod bearing, and rolled- 
steel heads. Cylinder is inter- 














FOR ALL HYDRAULIC AND 
PNEUMATIC SYSTEMS 


BASIC SERIES 
ROTO LOCK 


oe 
ia 
eee 


I 
positive 


TRIGGER LOCK 


Handles high pressures 
Roto Lock action 3-way: Signal 


light weight meets military specs 


INDUSTRIAL 


ans) 


Heavy duty 








handles high pressure 
low pressure drop made-of stee 


positive Roto Lock action 


Modifications and special designs to your specifications 





... specify J&H COUPLINGS 


Whether you have a project for aero-space or for general industry, you 
should investigate the many advantages of Jack & Heintz quick- 
connect fluid coup! ags. 

The Roto Lock and Triccer Lock Couplings are unexcelled for 
quick-connect applications over a wide range of high-integrity 
functions, from air to exotic fluids. In addition there is a series of 
new GSE Couplings for advanced pneumatic systems. 


In more conventional systems, the INDUSTRIAL and COMMERCIAL 
Couplings are recommended. They assure dependable performance. 
Easy to operate. Positive action. Available from stock. 

In most cases you will find that one of the four basic J&H Couplings 
will do the job. If not, we will modify it for you, or develop completely 


new designs. 
Get all the facts about the full line of J&H 
Couplings! Fill in and mail the coupon below. 





SJacwx & HMEInirz 


A DIVISION OF THE SIEGLER CORPORATION 








JACK & HEINTZ 
17607 Broadway, Cleveland 1, Ohio 


Please send catalog on C) ROTO LOCK © TRIGGER LOCK 
© INDUSTRIAL and COMMERCIAL Couplings 


Name 





(PLEASE PRINT) 
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Takes performance 
guesswork out of 
power transmission design 


With these performance-proved units, you 
can save time and money in designing and 
building clutches and brakes exactly tai- 
lored to the requirements of your applica- 
tion, At the same time, you can be sure that 
they will equal the performance and smooth 
operation of proved MAXITORQ clutches 
and brakes. DISC-PACS are simply the 
“heart” of a clutch or brake... the discs, 
separator springs, and locking plate... 
supplied as a complete self-contained unit 
for the convenience of design engineers 
and equipment builders. 


Produced in a full range of sizes and capac- 
ities from % hp. to 15 h.p. Bulletins 
available on other MAXITORQ products: 
Floating Disc clutches and brakes, Electric 
clutches, Overload Release clutches, low- 
cost Single Disc clutches, and clutch or 
brake friction discs. Write Dept. MD. 


THE 












CLUTCH 
OR 

BRAKE 
ASSEMBLY 

















THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER, CONNECTICUT 
3Cj60 
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changeable with most similar cyl- 
inders. Ortman-Miller Machine 
Co., 19 143rd St., Hammond, Ind 
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Wirewound Potentiometer 
in 10 to 50,000-ohm range 








Series 320 subminiature wirewound 
potentiometer measures 14, x 4 x 
5/32 in. It is available in 10 to 
50,000 ohm range. Atohm Elec- 
tronics, 7648 San Fernando Rd. 
Sun Valley, Calif. 
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Size-Eight Synchros 


incorporate transparent 
end caps 


Size 8 Rear-View synchros in 
coporate transparent end caps. Units, 
which contain electrical zero marks 
on the rear collector ring and rear 
of the brush block, permit observa- 
tion and marking of electrical zero 
points. Brush area can be inspected 
after installation. Synchros meet 
all applicable MIL-spec require 
ments. Western Div., IMC Mag- 
netics Corp., 6058 Walker Ave, 
Mayweed, Calif. 
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Fluorescent Lampholders 
for T-5 fluorescent lamps 


Bi-pin lampholder for T-5 fluores 
cent lamps is available for 4, 6, 8, 
and 13-watt lamps, and measures 
23/32 in. high by % in. deep by 
19/32 in. wide. Lampholder is fur- 
nished with 6-in. No. 18 AWG 
105-C AWM plastic wire leads. 
Brackets are tapped for No. 6-32 
mounting screws. Lampholders are 
rated 75 w, 250 v. Circle F Mig. Co, 
720 Monmouth St., Trenton, N. J. 

Circle 734 on Page 19 
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fractional hp 

Operates 25,000 hours without 
re-oiling on light duty applications, 
uses specially designed sleeve bearing 
lubrication system. Over 550 motor 
styles rated ¥% to | hp in variety of 
combinations of mechanical features are 
stocked by Westinghouse at all times to 
meet your instant needs. Write for Bulle- 
tins 2820 and 2850 to Westinghouse 
Electric Corp., Box 868, Pittsburgh 30, 
Pa. You can be sure . . . if it’s Westinghouse. 


&) 


J-96173 


Westinghouse 


Circle 406 on Page 19 








Guardistor motors 


Eliminate production shut-downs 
from motor burnouts! Static ther- 
mistors in windings sense critical tem- 
peratures—take motor off line, flash 
warning signal. No nuisance tripping— 
no parts to wear out or fail. Available 
on all new Westinghouse motors; all 
types of rewound motors. Write for Bul- 
letin B-7876-R. Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, 
Pa. You can be sure . . . if it’s Westinghouse. 


Westinghouse 


Circle 407 on Page 19 





ENGINEERING 


DEPARTMENT 





Drafting Instrument 


for fast application 
of self-sticking tapes 


Quik Line tape pen permits the 
application of straight, curved, or ir- 
regular lines from 1/32 to 3/16 in. 
wide on any surface that accepts 
ink drawing, and on most surfaces 
that will not accept ink. Lines are 
uniform in width and density, and 
are accurate for placement to 
0.010 in. Pen is balanced for 
fatigue-free use, requires no filling 
until the entire roll of tape is used. 
Corrections and changes are made 





by lifting up the misplaced tape and 
replacing it. Wheel assembly at the 
lower extremity of the pen simul- 
taneously feeds, applies, and burn- 
ishes the tape. W. H. Brady Co., 
Dept. 169, 789 Glendale Ave., Mil- 
waukee 9, Wis. 

Circle 735 on Page 19 


Force Washers 


are temperature-compensated 
for temperatures of 50 to 250 F 


Temperature-compensated force 
washers, actually miniature load 
cells, approximate the shape of 
regular bolt washers. They are 
temperature compensated for tem- 
peratures of 50 to 250 F, and come 
in standard bolt sizes from 3/16 
to 1 in. diam. Loads for these 
diameters range from 5000 to 35,- 

























STATIC SLIPSYN. 


synchronous motor control 


* No moving parts, precise synchro- 


nizing control up to 99% of synchro- 
nous speed. Static networks eliminate 
corrosion and wear failures. Positive 
adjustable pull out protection avoids 
false tripping. Static damper winding, 
field loss and incomplete starting se- 
quencing protection available. For new 
or old motor control installations. For 
details, write Westinghouse Electric Cor- 
poration, Box 868, Pittsburgh 30, Pa. 
You can be sure . . . if it?s Westinghouse. 


J-96166 


Westinghouse (W) 
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NEW 








Adjustiflow drive 


Dual cooling system reduces belt 
wear . . . key to longer belt life. Liberal 
overload capacity—full rated h.p. at 
the output shaft. For more information 
write Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pa. You 


can be sure . . . if it’s Westinghouse. 


2 beres 


Westinghouse (vw) 


Circle 409 on Page 19 
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in coils. Thicknesses from .020 to a) 
O70 in., widths of 2, 4, 6, 8 in. ae 
aos 


ideal for punched parts under static pes ce TOC 
4LRN* SCO 
or dynamic loads (gaskets, washers, 00 < tan. 





closure liners, etc.). *RAVY-WTALL TUBE 
See your nearest Hyde distributor ZYTEL" 101 
or write for complete information. ROD - SLAB 


WEAVY-WALL TUBE 


A. L. HYDE Co. manger er 


Eetasenec 1932 LEXAN' pel ycarbenets 
IMPLEX”™ A 


Dept. MD-10, Grenioch, New Jersey Laren’ ade au ease 
Member Plastic Pioneers asi *DePew wedemert 
Genero: Bena redemet 


DISTRIBUTORS FROM COAST TO COAST 
Circle 410 on Page 19 






































ASSURED SELF-LUBRICATING SECURITY 


wre LUBRITE 
Sols Lebricatios BEARINGS 








en ¥ Mending Fav omen! Chemical & y Poser, feed, Rubber ~ Mrdro Electric Gete Bearings 
© Conveyor Sytem = Precomung Plants = Teatile Machinery _and Accanery Equipment Oridges 





Lubrite self-lubricating bearings offer great versa- 
ay in ~~ - of fields where dependability |Send for this free 20- 
and sup are of prime importance. | ecge lubrite Manual No. 








Lubrite Bearings. with clean, permanent, | information, technical dota 
maintenance-free self-lubrication are designed |o7d specifications bout 
to ae — severe loadings. tumperetenp ex- . sO ers Sa Plates ond 
tremes. submersion. corrosion and other adverse Plates 
conditions. Bushings. tadey! 


Lubrite may be just the bearing you need in Available new _ New Menvel Ne. 56 
your designs to obtain better results. with technical 1 atten ebeut 


LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 


Write for your copy. 


LUBRITE DIVISION 
MERRIMAN BROS., INC. 
191 AMORY STREET, BOSTON 30, MASSACHUSETTS 





Consult our Engineering Department on your 
epplication. No obligation. 
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000 Ib, depending on bolt diameter 
selected. Temperature compensa- 
tion is better than 0.5 mu in. per 
deg F over the 50 to 250 F range. 
Accuracies of better than +1 per 
cent of full-scale sensitivity are held 
for linearity, repeatability, and 
hysteresis. Avionics & Industrial 
Products Div., Lockheed Electronics 
Co., 6201 E. Randolph St., Los 
Angeles 22, Calif. i 

Circle 736 on Page 19 


Drafting Table 


can be adjusted to any 
height or angle 


Space-saving drafting table has new 
streamlined design and _ perfect 
counter-balancing, enabling the 
draftsman to adjust the table to 
any height or angle. It is avail- 
able in silver grey color that 


=P = 





harmonizes with any decorative 
scheme. Unitech Corp., 50 Colfax 
Ave., Clifton, N. J. 

Circle 737 on Page 19 


X-Y Recorder 
is designed for 


rack mounting 


Model HR-95 X-Y recorder in- 
cludes vacuum paper holddown, 
continuous ten-turn precision at- 
tenuators, and an electric pen lifter 
as standard. Attenuators can be 
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ter 
Sa- 
er | 
ze. | 
er = 
ua | AVR adjustable 
"i | speed drives 
ics Static design, less floor space, 
easy installation, flexibie. System 
eB converts a-c to d-c to operate an adjust- 
able speed d-c motor. Includes a power 
19 unit, main d-c drive motor and opera- 
tor’s control station. Available from | to 
200 hp or larger. Write for Bulletin 5601 
to Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa. You can be 
sure... of it’s Westinghouse. 
Westinghouse 
» | Westl 
ct 
é Circle 412 on Page 19 
to 
]- 
at 
e 
x 
worm gearmotors 
° More torque for your money. 
Higher output torque for given input 
h.p. Meets all AGMA standards. Avail- 
able in |-20 h.p. range, ratios 5:1-70:1. 
Can be floor, ceiling, wall or vertically 
mounted. For B-8285 write to Westing- 
house Electric Corporation, Box 868, 
Pittsburgh 30, Pa. You can be sure... 
4 if i's Westanghouse. 
"| Westi 
- | Westinghouse 
’ Circle 413 on Page 19 
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equipment, 
signer to complete prototypes with- 
out using any power tools except a 








disconnected quickly for near in- 
finite input impedance. Unit uti- 
lizes standard 8/7, x 11 in. graph 
paper or new paper divided into 
100 x 150 minor divisions. Op- 
tions include carrying case for use 
in upright or horizontal position 
and zener-diode reference supplies. 
Snap-in pen construction is de- 
signed for standard recorder ink 
cartridges and permits various color 
traces on one graph. Recorder is 
available with either 1 or 10 mv per 
in. amplifiers. It is also available 
with 10 or 





amplifiers for the 7-in. axis and 
15 or 150 mv full scale amplifiers 


for the Y axis. Houston Instru- 
ment Corp., P. O. Box 22234, 
Houston 27, Tex. 

Circle 738 on Page 19 


Breadboarding Kit 


provides for rapid 
assembly of prototypes 


The 3-D construction set provides 
a convenient basis for assembling 
experimental models of electronic 
and enables the de- 


soldering iron. Kit consists of pre- 


punched laminated-phenolic panels; 


terminal strips; volume-control 


strips; silver-plated, snap-in turret 


terminals; punched chassis-frames; 


end-plates; rack-mounting plates; 
and assorted hardware. Panels have 
Eo is. camel ™ = : 






100 mv full scale — 











Guardistor*-protected 
-Moduline 
Motocylinder® 


Motocylinders for materials han- 
dling jobs replace steam and air cyl- 
inders—are protected against burnout 
from any cause. Available in | to 20 hp. 
sizes, 8 to 24 inch stroke, 22, 41 and 61 
crank rpm. Write to Westinghouse Elec- 
tric Corporation, Box 868, Pittsburgh 
30, Pa. for Bulletin AD-3760. You can be 
sure... if it’s Westinghouse. 


496167 


Westinghouse (W) 


Circle 414 on Page 19 


NEW 





economy K-221 
Zéz* switchboard 
instruments 


Famous TBS features, plus new 
economy. Lowest priced high quality 
switchboard instrument available today. 
Taut Band Suspension K-22! instru- 
ments offer permanent accuracy and 
are unaffected by shock or vibration 
(even shocks caused by shipping in- 
stalled in equipment). Meets or exceeds 
ASA Standard C-39.1. For TBS sample 
and Bulletin 43.220, write Westing- 
house Electric Corporation, Box 868, 
Pittsburgh 30, Pa. You can be sure . . . 
if it’s Westinghouse. “Trademark 


Westinghouse 
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a new design concept... 


HDR SERIES High precision radia! 
ball bearings with maximum ball complements 
in deep groove races uninterrupted by filling 
slots or counierbore — extra high capacity — 
made in four metric series, in ABEC 3 and 
ABEC 5 precision grades. 


T SERIES Thin-section, high precision 
radial ball bearings. Type TCR with maximum 
ball complement and retainer — Type TCF 
with full race ball complement — Type TWF 
with unique integral shield. 


MIDGET T's 

Small, thin-section ra- 
dial ball bearings with 
maximum ball com- 
plements and one- 
piece retainers — high 
concentration of load 
capacity in minimal 
space results in tremen- 
dous space savings. 


FUNCTIONAL ADVANTAGES 
EXCLUSIVE WITH PATENTED 
SBB BALL BEARING CONSTRUCTION 


Split Ballbearings have many advantages over conventional ballbearings 
because of our exclusive and patented method of construction. The result 
is a new kind of precision ballbearing with the following superior per- 
formance abilities: 


MORE LOAD CAPACITY — up to 56% more radial capacity than conven- 
tional Conrad-type bearings while maintaining full thrust capacity in either 
direction. LONGER SERVICE LIFE — up to 280% more life than conventional 
Conrad-type bearings, without sacrificing load capacity. ONE-PIECE RE- 
TAINER — strong, light, precision made. SPACE SAVING — more capacity 
in a given bearing envelope means smaller bearings may be used. LOW 
TORQUE — maximum ball complements and precision one-piece retainers 
provide better load distribution within the bearing, effectively reduce start- 
ing torque, and minimize running torque. GREATER RIGIDITY, LESS DE- 
FLECTION, INCREASED RESISTANCE TO SHOCK LOADS — all these ad- 
vantages derive from using maximum ball complements in deep groove 
bearings without filling notches or counterbored rings . . . possible only with 
Split’s patented construction method. INTEGRAL SHIELDS — truly integral 
shields in thin-section bearings . no ring distortion. SPECIAL DESIGNS 
— Split Ballbearing’s method of construction brings new solutions to diffi- 
cult bearing problems. As a result, many of these incorporate special bearing 
designs. You are invited to consult with our Special Bearing Engineering 
Group for new approaches to your particularly difficult bearing problems. 


SRF 
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holes for both miniature and octal 
tube-sockets, for potentiometer-shaft 
bushings, and for snap-in terminals, 
Chassis frames are 167% in. long; 
with mounting plates, they fit 
standard 19-in. racks. Precision 
Metal Products Co., 41 Elm St, 


Stoneham, Mass. 
Circle 739 on Page 19 









Solution-Metering Pump 


for use in measuring 
small quantities of fluid 







Solution-metering pump delivers 
minute quantities of a variety of 
liquids. It is available in four 
ranges: 0-2, 0-5, 0-10, or 0-20 
milliliters per min. Simple tum 
of a precalibrated knob sets 
liquid flow with an accuracy of 
+2 per cent of full range. Re 





peatability is better than +0.5 per 
cent of rated capacity. Internal 
components are constructed of inert 
materials to permit the handling of 
most corrosive fluids, and to pre 
vent solution contamination. Unit 
is easily disassembled. Scientific & 
Process Instruments Div., Beckman 
Instruments Inc., 2500 Harbor 
Blvd., Fullerton, Calif. 

Circle 740 on Page 19 


Pressure Cell 
permits precise 


static measurement 


HF Series miniature pressure cell 
utilizes semiconductor strain gages. 
Cell permits precise static measure 
ment in addition to fast rise time 
and flat frequency response over @ 
wide range of dynamic measure- 
ments. It has low sensitivity to ther- 
mal gradient, shock, and accelera- 
tion, which makes it well suited to 
tunnel, shock tube, and air-foil test- 
ing. Capacities from 5 to 500 psig 
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provide outputs in excess of 100 mv 
with natural frequency in excess of 
50 kc. Cells withstand 1000 g in 


all axes with a maximum error of 





0,005 per cent per g. Kulite-Bytrex 
Corp., 50 Hunt St. Newton 58, 


Mass. 
Circle 741 on Page 19 


Strain Indicator 


operates from batteries or 
external ac supply 


Model PS7-LT portable, transistor- 
ized strain indicator operates from 
self-contained batteries or external 
ac supply. Measurement bridge 
can be balanced, using integral con- 
trols, after which strain is read di- 
rectly from the instrument. Multi- 
point and long-term strain measure- 
ments are also possible. Separate 
output connections are used for dis- 
play on an oscilloscope, oscillo- 
graph, or pen-type recorder. Linear 
calibrated null meter makes pos- 
sible the direct measurement of low 
values of strain. Metrix Inc., P. O. 
Box 683, Walnut Creek, Calif. 
Circle 742 on Page 19 


Small Thermocouple 


in Chromel-Alumel or 
Iron-Constantan types 


Monitemp Mark III thermocouple 
has high accuracy. Small size 
holds heat dissipation to a mini- 
mum, and a stainless-steel retain- 
ing nut that is free from the 
thermocouple permits installation 
and disassembly without twisting 
stainless-steel braided cable and re- 
cording instruments. Cable is avail- 
able in any length in Chromel- 
Alumel or Iron-Constantan types. 
Advanced Products Co., 59 Broad- 
way, North Haven, Conn. 

Circle 743 on Page 19 
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A FIST 

FULL OF 
RELIABLE 
POWER... 


.-- MERKLE-KORFF 
FHP GEARED MOTORS 


Engineers want unfailing reliability, higher 
starting torques, more power, more ver- 
satility, more ruggedness . . . in smaller 
packages. 

Merkle-Korff Geared Motors are the 
answer. They pack more torque into fist- 
sized spaces (even reversibles) with less 
weight and provide unequalled depend- 
ability. They represent not only a better 
buy, but better performance for equipment 
they power. 

Versatility? Thousands of combinations 
of motor types, speeds, torques, brakes, 
fans and mounting facilities are available 
as standard equipment. When you specify 
Merkle-Korff Geared Motors, you are speci- 
fying the best. 












Merkie-Korff Applications Engineers are 
always ready to serve you. Write or tele- 
phone, now. 
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TORQUE & RPM 


Torques from .4 to 300 Ib.-in. 
at 800 to 1/5 RPM. Slower 


or higher speeds available on 
special order. 


MOTOR Types 
++. include y 

ain aie ae 
induction reversing, wound 
shading coil induction revers- 
ing, unidirectional synchronous 
and wound armature types for 
wniversal AC-DC and shunt 











MERKLE-XORFF GEAR CO. 


215 Nosth Morgan Street « 
Telephone: MOnroe 6-1900 


Chicago 7, Illinois 
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Where resistance to abrasion is an im- 
portant factor, Kennametal* hard car- 
bides are the answer to a wide range of 
applications as these compositions with- 
stand abrasion and wear many times 
longer than steel. 





123 TO 1 WEAR RATIO EFFECTS 
LARGE PRODUCTION SAVINGS. 
Kennametal abrasion-resistant carbide 
nozzles, used in spraying a water base 
titanium oxide paint, average 736 hours 
before being replaced . . . compared 
with six hour replacements previously 
required with case-hardened steel noz- 
zles. (Photo shows nozzles for various 


applications.) 


Circle 418 on Page 19 










What 
wears 
out 

in your 
plant? 


Forward-looking research and devel- 
opment have opened many markets for 
Kennametal. It is now used extensively 
as a material of construction for vital 
machine components and wear-spot ap- 
plications in practically every industry. 
Some typical applications are slitter 
rings, chuck jaws, rolls, die rings, 
punches, tube mill rolls, and pressure 
cylinders. 

Outstanding properties of Kenna- 
metal hard tungsten and titanium car- 
bide compositions are high resistance to 
abrasion, corrosion, heat, pressure, im- 
pact ...and high hardness and strength. 
Chances are one or more of these prop- 
erties will fulfill some requirement in 
your plant equipment or in the prod- 
ucts you make. 

All of these qualities, plus our research 
and development facilities, are avail- 
able to help translate ideas into prod- 
ucts that will combine reliability with 
long service. 

For additional, useful information 
about Kennametal hard carbides, write 
to KENNAMETAL INc.,Dept. MDE, 
Latrobe, Pennsylvania. «trademark 30622 


KENNAMETAL rc. 











THE ENGINEER’S 


Library 


Recent Books 


Design of Machine Elements, 3rd Edi- 
tion. By M. F. Spotts; 583 pages, 6 by 
9 in., clothbound; published by Prentice- 
Hall, Inc., Englewood Cliffs, N. J.; avail- 
able from Macutne Desicn, $13.35 post- 
paid. 

This book offers analytical tech- 
niques used for the design of vari- 
ous machine elements and includes 
material selection, heat treatment, 
strength, fatigue resistance, lubrica- 
tion, wear, and tolerances. Each 
chapter has extensive bibliographical 
material along with numerous 
worked-out examples. The author 
first covers theories of mechanics 
and strength of materials proceed- 
ing on to stress concentration and 
repeated loading. Also included are 
detailed discussions on basic ma- 
chine members such as_ shafts, 
springs, screws, bearings, gears, cams, 
and press fits, 


Conversion Factors and Tables. By 
O. T. Zimmerman and Irvin Lavine; 680 
pages, 4%, by 6'%, in; published by In- 
dustrial Research Service, Masonic Bldg. 
Dover, New Hampshire. $7.50 per copy. 


This third edition provides a 
source of fundamental physical re- 
lationships and thousands of con- 
stants for the conversion of units. 
For example, conversion tables in- 
clude hydrometer conversions, vis- 
cosity conversions, hardness conver- 
sions, Mohs’ scale of hardness, wire 
and sheet metal gages, standard 
sieve sizes, and hardness conversion 
factors for hardened steel and steel 
alloys. 


Applied Mathematics for Radio and — 


Communication Engineers. By Carl E. 
Smith; 336 pages, 5'% by 8 in., paper- 
bound; published by Dover Publications 
Inc., 180 Varick St., New York 14, N. Y. 
$1.75 per copy. 

This book begins with the 
fundamentals of arithmetic, loga- 
rithms, algebra, geometry, and trig- 
onometry. The author gives special 
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Technical-tties 
by Fred E. Graves 


Avoiding Bolt Failure 
Under Dynamic Loads 


Dynamic loading in a tightened 
bolt may vary from no stress at 
all to that exceeding the bolt 
preload. 

Aclassic example of dynamic 
loading is a connecting rod in 
a reciprocating engine. But you 
encounter such cyclic stress 
wherever you have fastened 
members that move or vibrate. 

It has been shown that when 
the fluctuating stress ap- 
proaches or exceeds actual bolt 
tension early fatigue failure 
can be expected. 


DEMONSTRATION 


In tests, bolts tightened to a 
1420 pound tension and stressed 
cyclically to 9215 pounds, failed 
after only 5960 cycles. Identical 
bolts tightened to 8420 pounds, 
and cyclically stressed to the 
Same 9215 pounds, went 4.65 
million cycles before failing. 
Had the bolts been tightened 
to beyond the 9215 pounds, it 
would have been impractical to 
try to cycle them to failure. 
So, if you want to avoid fa- 
tigue failure, be sure bolt ten- 
sion exceeds the maximum dy- 
namic load, known or estimated. 
This way, the bolt’s life under 
dynamic loading will approach 
its life under static loading. 
Take advantage of the high 
Tesidual tension available to you 
in today’s high strength bolts 
screws, and thereby avoid 
fastener failures. 











ENSILOCK screws are engineered 
to prevent both slippage and 
loosening. 

Heat-treated, they are so strong 
—even stronger in ultimate tensile 
strength than high-strength hex 
screws—that they can keep fastened 
members from slipping by high 
clamping force. As an added benefit, 
this permits more liberal tolerance 
in metalworking operations. Holes 
in fastened members can be oversize, 
slotted, eccentric, misaligned. 


LOCKED-IN PLACE 
Once they’re tightened down, Tensi- 
lock screws can’t shake or vibrate 
loose under reasonable service con- 
ditions. Sharp, angular, carburized 
teeth beneath their heads bite in to 
resist counter-clockwise loosening 


Circle 419 on Page 19 


Why Tensilock’ screws 
make ideal fasteners 
for “double-duty” jobs 


oe 





tendencies. To back off, 25% more 
off-torque is required than on-torque. 

SAVES PARTS, TOO 
Tensilock screws combine an inte- 
gral washer with their self-locking 
feature for a unique one-piece fast- 
ener that speeds assembly. 

Moreover, with their higher 
clamping force, it’s possible that 
three Tensilock screws will do the 
job as well, or better, than four 
Grade 2 fasteners. 

To take advantage of them, we 
suggest you call in an RB&aW tech- 
nical advisor. Or, write for Bulletin 
Ti-2. Russell, Burdsall & Ward Bolt 
and Nut Company, Port Chester, N.Y. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, il.; Los Angeles, Calif, Additional sales offices 
at: Ardmore (Phila.), Pa.; Pittsburgh; Detroit; 
Chicago; Dallas; San Francisco. 
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HEYCO 


STRAIN 
RELIEF 


BUSHINGS 





For standard 
ond special 
wires and 
cables 


Approved 
Standard 


and Anchoring 
ELECTRICAL 


ABSORBS PUSH 
a TWIST CORDS & CABLES 














Approved 


Snap Bushings 


Insulation and mechanical pro- 
tection for electrical wire & cable, 


hose, tubing & rope—a bearing 
for moving parts. 


HEYCO JUNCTION-TERMINAL 
BUSHINGS 


Miniature insulated Receptacle 
Eliminate *Pig-Tail* 
Wire leads 
Mate with 3/16 or 1/4” 
female terminals 
COLOR 
CODED 


® 











HEYMAN 
MANUFACTURING CO. 


KENILWORTH 13, NEW JERSEY 
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ENGINEER'S LIBRARY 





emphasis to vector addition and 
complex quantities including illus- 
trations from electrical and radic 
theory. Following chapters cover 
the requirements of simultaneous 
equations in mesh circuits and 
quadratic equations in complex cir- 
cuits having multiple resonance fre- 
quencies. Additional chapters cover 


| hyperbolic trigonometry, uses of dif- 


ferential calculus in treating both 
algebraic and transcendental func- 
tions, integral calculus, and series 
and wave forms. 


Supersonic Aerodynamics, A Theoretical 
Introduction. By E. R. C. Miles; 255 
pages, 5'/, by 8 in., paperbound; published 
by Dover Publications Inc., 180 Varick St., 
New York 14, N. Y.; $1.45 per copy. 


One of the principal purposes of 
this book is to assemble the basic 
tools for further theoretical investi- 
gation and for the understanding of 
current professional literature. The 
first chapter discusses fundamental 
theory including perfect gases, en- 
tropy, steady flow, velocity of 
sound, the mass flow function and 
equations of fluid motion. Succeed- 
ing chapters cover divergence and 
circulation, the potential equation, 
characteristics in the plane, linear 
theory of plane flow, the linear po- 
tential equation in three dimen- 
sions, shock waves, and compari- 
sons of adiabatic and shock flow in 
two dimensions. 


Flow Meter Handbook. Edited by C. F. 
Cusick; 170 pages, 8 by 101% in., cloth- 
bound; published by Minneapolis-Honey- 
well Regulator Co., Brown Instrument 
Div., Philadelphia 44, Pa.; $7.50 per copy. 

In this third edition basic data 
have been rearranged and the scope 
expanded to include information on 
primary devices other than orifice 
plates. This rearrangement con- 
sists primarily of including in each 
of the first three chapters all the 
data necessary to calculate or check 
an orifice plate for a specific fluid 
application. In each of these chap- 
ters three solutions are outlined for 
a flow problem: An approximate 
check, a nominal orifice-bore cal- 
culation, and a precise orifice-bore 
calculation. Sample chapter titles 
are general data on flow calcula- 
tions for primary devices other than 
concentric orifice plates, general 
data on open-channel flow, the 





Troublesome maintenance 
and lubricating problems are 
eliminated when you specify 
Thomas “All-Metal” Flexible 
Couplings to protect your 
equipment and extend the 
life of your machines. 


Like a thief in the night an 
inadequate coupling causes 
wear and damage to your 
machines — resulting in high 


maintenance costs and costly — 


shut-downs. 


offer all these advantages: 


> Freedom from Backlash 
> Torsional Rigidity 
> Free End Float 
7 ¢ a, © a 


c *, * Batati 


Drive with 
| Velocity 
> Visual Inspection While 
in Operation 
> Original Balance for Life 
> Unaffected by High or Low 
Temperatures 


> No Lubrication 
> No Wearing Parts 
> No Maintenance 








Write for our New 
Engineering Catalog 60 


Circle 421 on Page 19 








eo. = eae wo os OO etlUcramlCUCOlUlCOe OO lCU6tlUCU wl OS 


ottawa. a —..— ——. —. —. —_— 7 


ENGINEER'S LIBRARY 
hein anaes 


derivation of a universal formula 
for fluid measurement, and the de- 
rivation of working equations for 
fluid measurement. 


Silicon Zener Diode and Rectifier Hand- 
book. Compiled by the Applications Engi- 
neering Dept. of Motorola’s Semiconductor 
Products Div.; 182 pages, 6 by 8% in., 
paper bound; published by Motorola Ince., 
5005 E. McDowell, Phoenix, Arizona; $2.00 
per copy. 

This handbook is concerned with 
two special kinds of semiconductor 
devices, silicon-zener diodes and 
silicon rectifiers. ‘The zener is a 
voltage-limiting diode that has some 
properties in common with the old- 
er voltage-regulating tubes, but al- 
lows much wider application. Some 
of the more important applications 
are discussed to illustrate various 
uses. Chapter titles include com- 
parisons of gaseous tubes and zener 
diodes, regulated power supplies, 
surge protection, ac and dc ampli- 
fiers, temperature compensation and 
impedance cancellation, and the 
diffused-junction silicon rectifier. 


How to Design and Specify Printed 
Circuits. Edited by The Institute of 
Printed Circuits; 92 pages, 6 by 9 in., 
paperbound, stapled; $1.00 per copy. 

This report contains the “know- 
how” of pioneer firms in the design 
and manufacture of printed wiring 
devices. It gives a general technical 
explanation of the sequence in 
adapting electrical and electronic 
wiring circuits to a single or co- 
planar printed wiring connecting 
structure. Topics covered include: 
Applications of prefabricated wir- 
ing, production methods, processing 
limitations, selection of materials, 
LP.C. tolerances and reliability. 


Gyroscopes: Theory and Design. Edited 
by Paul H. Sauet; 410 pages, 6 by 9 in., 
clothbound; published by McGraw-Hill 
Book Co. Inc., New York, N. Y.; available 
from Macuine Desicn, $12.75 postpaid. 


This book deals with design prac- 
tices for quality gyros of high per- 
formance and operational reliabil- 
ity. Applications presented include 
gyro compasses, stable verticals and 
Tecent developments in_ inertial 
§uidance. Topics covered include: 
Fundamentals of vector and trans- 
formation calculus; fundamental 
mechanical analysis of a theoretical 
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Corridors of the new Atlanta Merchandise Mart 

are lined with attractive display rooms. The 

modular partitions, designed by Shower Door 

Company of America, use aluminum extrusions to frame glass 

and doorways. Sturdy nutplates are provided in the metal door 

jamb by installing twelve RIvNuTs® fasteners in each door frame. 

RIvNuTS® provide several threads so that hinge screws can be 

fastened securely. These fasteners are ideal for nutplates in thin 

material. RIVNUTS® are one-piece blind rivets with internal threads. To see if they 
can help on your fastening problems, please send a print of your part. For bulletin, 
see Sweet’s Product Design File, or write Dept. MD-10, B.F.Goodrich Aerospace 
and Defense Products, a division of The B. F. Goodrich A Akron, Ohio. 
In Canada: Kitchener, Ontario. 
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SPECIAL PURPOSE PUMPS 
FOR SPECIAL PROBLEMS 


» In over thirty years experience in 
the design and manufacture of special 
pumps, we have solved numerous 
pumping problems where the design 
and production of a suitable pump was 
considered almost impossible, either 
because of the material to be pumped, 
or because of the precise manufacture 
necessary to obtain satisfactory per- 
formance. 


» Nichols pumps are standard for ex- 
ample, in the synthetic fibre industry 
for pumping rayon, acetate, celanese, 
nylon and other fibres spun in synthetic 
fibre plants throughout the world. 

» Some interesting new applications 
for Gerotor pumps have been de- 
veloped in recent times involving spe- 
cialized problems in hydraulic servo 
systems. 

> Important advantages are offered by 
the Gerotor pump for servo control 
applications. It is a positive displace- 
ment pump and provides a smooth 
power flow from one end of the pump- 
ing cycle to the other. Unlike other 
types of pumps which tend to quit work 
at the low end of the speed range, 
Gerotors stay right on the job and 
provide positive power to the extremely 
low range. Thus, they are exception- 
ally responsive in servo systems. 


» For electronic equipment operating 
at high altitudes, air cooling of high in- 
put components becomes troublesome 
because lower air density limits cooling 
fan efficiency. Liquid cooling systems 
are therefore frequently preferred for 
this type of service. Our extensive ex- 
perience over the years in the produc- 
tion of high performance aircraft 
engine pumps has been of great value 
in developing electronic coolant circu- 
lators that provide maximum weight 
and space savings with efficient heat 
transfer capabilities. 


» Special pumps have been designed 
and manufactured for applications as 
varied as metering pumps in vending 
machines and conveying molten solder 
in production equipment. This long 
and varied experience in industry-wide 
pumping applications, combined with 
years of specialized development and 
production of pumps for the aircraft 
engine, super-charger, missile, heli- 
copter and electronic field is available 
to today’s designer faced with new and 
unusual pumping applications and 
problems. 


» Technical data is available and your 
inquiry is invited. Write: 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’’. 

48 WOERD AVE., WALTHAM 54, MASS. 
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ideal gyro; stable gyroverticals; 
inertial guidance fundamentals as 
applied to both short-duration bal- 
listic vehicles and long-duration 
cruise ships; design and analysis; 
electrical characteristics of gyros; 
and test procedures for all types of 
gyros. “Schuler tuning” and its re- 
lation to the earth’s curvature are 
also discussed in detail. 


ASTM Standards on Petroleum Products 
and Lubricants, Volume I and II. Edited 
by ASTM Committee D—2; 37th Edition, 
1130 and 696 pages, respectively, 6 by 9 
in., clothbound; published by The Ameri- 
can Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa; $9.50 and 
$7.50, respectively (ASTM members: $7.60 
and $6.00). 


Volume I contains those methods 
of test, specifications, definitions, 
charts and tables which find most 
frequent use in the testing of pe- 
troleum ovroducts and lubricants, 
including several general specifica- 
tions for laboratory testing ap- 
paratus. The volume also includes 
a number of proposed methods of 
test in draft form for comment. 


Volume II presents a number of 
related standards of interest to the 
petroleum industry prepared 
other ASTM technical committees 
It covers such materials as gaseous 
fuels, industrial aromatic hydroeap. 
bons, bituminous materials, eles. 
tric insulating oils, waterproofing 
materials, wax polishes, etc. 












Government Publications 


OTS Technical Reports. Cxpies of m 
ports listed below are available from 
Office of Technical Services, U. S. Dept. 
of Commerce, Washington 25, D. C, 


Properties of 
from Mode 












Tests. By George A 
Deaton, Langley Research Center; 17 
7™ by 10% in., paperbound, stapled; 
per copy. 

The stiffness properties of a nylon-neoprens 
fabric material subjected to uniaxial, 
or shear stresses as obtained from tests 
simple dels are pr d. The stiffnes 
properties are applicable to problems im 
applied loads after the fabric is in an 
state of biaxial tension. 













PB 171380. Research on High Temperature 
Complex Component Development. Prepared for 
Alr Research and Development Command; 6 
pages, 8 by 10% in. paperbound, stapled; $2.00 
per copy. 

The report covers the development of a new 

jature t, the Re 





aol vs 

coupled) circuit plate. Associated with the 

circuit plate is an interconnection scheme that 

employs printed-circuit techniques. This allows 

circuits to be assembled into modules and 

‘‘gupermodules’’ for complex equipment without 
idered wire ctions. 
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recovery and uniformity of tension . . 


WILBOW specializes in the production of precision mechanical 
rubber parts to meet new or unusual design needs. A full range 
of fabrication techniques—lathe cutting, extruding, punching 
or molding—together with a complete line of synthetic, natural 
or silicone polymers is at your service. Why not calla WILBOW 


engineer today? 


The WILLIAMS-BOWMAN RUBBER CO. 


1951 South 54th Avenue ¢ Cicero 50, Illinois « (Chicago Suburb) 


Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to met 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 


improve performance 


Design efficiency is the keynote of the new Webcor Tape 
Recorder line for 1961. An example is the square section 
rene belt that drives the tape footage counter. Developed 
ebcor and WILBOW engineers as a cooperative project, 
this new belt provides improved characteristics of strength, 
. at lower cost! 


An unusual square 
section neoprene 
belt, lathe cut by 
WILBOW, drives 
the footage 
counter of this 
new Webcor 

Tape Recorder. 


precision 
rubber parts 





SEND FOR 
COMPLETE 
WILBOW CATALOG 
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ec- Complete reprints of major article | 
ofing series and collections of articles, and | 
extra copies of Macnine Desicn | 
| 

| 









































Books, are available from: Reader 
Service, Macuine Desicn, Penton 
Bldg., Cleveland 13, Ohio. Remit- 
tance or company purchase order 


f re. must be enclosed with your order. 
from Add 3 per cent to orders in Ohio to 
Dept. cover State Sales Tax. 
7 The Ferrous Metals Book, 1961 Edition 
s of (196 pp.) $2 : 
“7 The Bearings Book, 1961 Edition (256 
: p.) $2 
308 The Seals Book, 1961 Edition (240 pp.) 
$2 
prene The Fasteners Book, 1960 Edition (236 
x) pp.) $2 
fness DC Motor Control, by J. Ronald Wickey, 
oj 1961 (42 pp.) $I 
AC Motor Control, by J. Ronald Wickey 
and Arthur S. Newman, Jr., 1960-1961 
= (40 pp.) $1 
+ Preventing Fatigue Failures, by F. B. Stu- 
2.00 len, H. H. Cummings, W. C. Schulte, 
1961 (32 Pp) $1 
new Simplified Vibration Analysis by Mobility 
=~ and Im ce Methods, by R. P. Thorn 
that & A. H. Church, 1959-1960 (80 pp.) $2 
lows Inside the Engineer, by Eugene Raudsepp, 
= 1958-1960 (52 pp.) $1 


Mobility of Cross-Country Vehicles, by 
M. G. Bekker, 1959-1960 (32 pp.) $1 

Engineering Approach to Hydraulic Lines, 
by Jaroslav J. Taborek, 1959 (36 pp.) $1 

‘ Planning New Products, by Philip Marvin, 

1953-1958 (102 pp.) $3 

; Friction-Clutch Transmissions, by Z. J. 
Zania, 1958 (30 pp.) $1 

Design Guide—Flexible Couplings, by Leo 
F, Spector, 1958 (28 pp.) $1 


J&H Guide shows 
— + a er Motors, Staff | 

eport, Ly ’ 
ecrort, 1958, (42 PP) Se ower Supplies | HOW Motors can be 


(Symposium), 1958 (40 pp.) $1 . . . 
Hi -F; Engi ing, by J.D. Van- | 
‘oir acl C'S 1s Ge | CUStomized to fit your product design 
.) $1 
Mechanics of Vehicles, by Jaroslav Jj. Ta- | Here’s help from Jack & Heintz that shows you how to free your 


borek, 1957 (94 pp.) $2 . i'd ‘ 
Design for Pad PP oading, by Joseph | designs from strait-jacketing motor specs .. . at moderate cost even 






Marin, 1957 (34 pp.) $1 = sas 

Hydraulic Servo Fundamentals, by J. M. | i moderate quantities. It shows how J&H motor elements and 
Nightingale. characteristics can be tailored to your product envelope, and indicates 
Volume 1: May-Nov., 1956 (32 pp.) $1 ri ae «oe > 3 
Volume 2: Nov., 1956—Mar., 1957 (30 | relative costs and minimum practical quantities for each modification. 


pp.) $1 
Volume 3: May, 1957—Feb., 1958 (44 | 


p.) $1 

Adjustable-Speed Drives (Electrical-Me- 
chanical-Hydraulic), Staff Report, 1954- 
1955 (146 pp.) $2 

MACHINE DESIGN Data Sheets 
1960 (130 pp.) $2 1957 (102 pp.) $2 
1959 (136 pp.) $2 1956 (114 pp.) $2 


Use the coupon or your letterhead. 


Jack & Heintz 


& DIVIBGION OF THE SIEGLER CORPORATION 











1958 (132 pp.) $2 RE: IAT SL EE eae ee ea 
Transactions of the Mechanisms Confer- 
: ences JACK & HEINTZ, P. O. Box 6719, Cleveland 1, Chio 


Sixth Conference, 1960 (152 pp.) $2 
Fifth Conference, 1958 (240 pp.) $3 


Please send copy of ‘‘New Motor Dimensions for the Product Designer” 
Fourth Conference, 1957 (104 pp.) $2 4 











Third Conference, 1956 (40 pp.) $1 Name. 

Second Conference, 1954 (50 pp.) $1 Company 

First Conference, 1953 (48 pp.) $1 “DEPARTMENT OF TECHNOLOGY 
Tips ani Techniques Addre , 

Drafting Aids, 1956-1957 (32 pp.) $1 ‘ 

Engineering Aids, 1956-1958 (30 pp.) $1 City 
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Override Protection Device 


A positive gear lock prevents a driven shaft from over- 
riding the driving shaft, but permits shaft rotation in 
both directions. The upper two torque pins, as shown, 
are attached to the driven member; the bottom two, to 
the driving member. A locking disc with an enlarged 
central hole can move radially. As long as the driving 
torque pin produces an “upward” force on the locking 








disc (and consequently, on the driven torque pin), teeth 
on the locking disc are held away from the fixed lock 
member. But if the driven torque pin overrides, produc- 
ing a “downward” force, teeth on the locking disc are 
engaged with the fixed lock member. The spring and 
ball detent merely provide enough force to overcome 
friction and balance the lock ring’s weight when it is 
upside-down from the position shown. Patent 2,995,226 
assigned to Electrical Engineering and Mfg. Corp., Los 
Angeles, Calif., by John A. Gilder. 
















This mobile rock for data processing tape is a typical exam- | 
ple of Titchener custom design and manufacturing service. | Cable-Riding Traction Drive 


| Grooved pulley liners which mesh with the contours of 
IMAGINATION in DESIGN—“Skeleton” principle of | a wire rope provide the traction for a self-propelling 


combining steel wire, strip and tubing in welded aerial transporter drive. Grooves in the traction mem- 
assemblies opens new horizons for reducing costs 
and improving products. The Titchener design staff 
is at your service. Conversion of stampings, cast- 


ings, forgings, etc. to Wire Construction is a specialty. 


COMPLETE FACILITIES for creative design and 
quality manufacture of wire forms, welded wire, 
strip and tubing assemblies, light stampings. 


FREE Design Handbook— 
send for details today. 










member ‘Rope strond | 


| | 





— 


WORKING WONDERS WITH WIRE sy 
e bers, which are arranged around the perimeter of @ 
EH. q ¢€ é yy e r rotating pulley, are tapered to grip the rope strands. To 
| keep the rope from turning, the outside teeth on the 

AND COMPANY _ traction member each rest on the upper side of a strand, 

3 Titchener Place, Binghamton, New York | cancelling out torsional forces. The pulley can ride on 
| rigid rails, using outside rims as bearing surfaces. The 
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drive system eliminates separate hauling ropes and 
separate traction ropes. Patent 2,987,009 assigned to 
Colorado Fuel and Iron Corp., Colorado, by Leroy 


Nixon. 


Electricaily-Pulsed Valve 


A high-speed fluid-control valve, responsive to short 
electrical pulses, has a rapid response time. Paired 
electrical pulses, one negative and one positive, are fed 
to magnetostrictive elements (or piezoelectric crystals, 
or coil-operated diaphragms) to produce a momentary 
pressure unbalance. This pressure pulse moves a light- 
weight pilot valve, but is confined by throttling valves 


--Low pressure port 


Magnetostrictive 
element — 


a Pilot vaive 









Throtting 
valves 


=: Sek 


High pressure port— 


Stop 
plug 


from the rest of the system. Fluid fed continuously 
into the low-pressure port further unbalances the pilot 
spool, since flow, and pressure, are increased on one 
side of the system. This low-pressure fluid moves a 
heavier secondary valve, but much more slowly, to 
permit high-pressure fluid to be applied to an operating 
device. As the secondary spool moves, it acts as a piston, 
providing fluid pressure which forces the pilot valve 
back to a neutral position. The system then rebalances. 
Patent 2,993,477 assigned to International Business 
Machines Corp., New York, N. Y., by Hugo A. Panissidi. 


High-Angularity Flexible Coupling 

Combining the features of a flexible coupling and uni- 
versal joint, a strip-type coupling permits high angular 
misalignment. Four to eight thin metal strips are wound 





Sleeve hub 
3 aes hub Y 
socket 





cc g ¥ 
Steel strip Bosses 


spirally between the socket and the hub, with spaces 
filled by thin rubber strips bonded on one side to the 
metal strips. A solid lubricant can be used on the 
other side. Heat generated by internal hysteresis in 


Shafts 


the rubber is dissipated through the steel strips. Dis- 














ALL-STATIC LIMIT SWITCHES 





CONTROL MAGNETIC MATERIALS 
WITHIN *.001 INCH 


Here’s a new line of proximity 
limit switches which enable you 
to control magnetic materials 
movement within thousandths 
of inches in many applications. 
So sensitive that it is actuated 
by parts as small as ” cubes, 
yet remains equally sensitive, 
with pieces hundreds of times 
as large. 


OPERATING PARAMETERS: 
Two operating distances: Ad- 
justable 4%" - 4%"; &" - 2”. 5-20 
operations per second. Response 
time, 25 milliseconds. Sensi- 
tivity to turn off: 20% at maxi- 
mum trip distance; 5% at min- 
imum trip distance. Control 
element output: 8 w, 24 v d-c 
at 335 ma, 60 cps. 

Reliable - Rugged - Corrosion 
Resistant - Can’t wear out. 

Not affected by oil mist, iron 
filings, sand, dust, dirt or water. 
Has passed Navy shock and vi- 
bration tests (MIL-S-901B) and 
(MIL-STD-167). 


You can be sure. . . 






Control Element 


Heavy Duty Head 
%” -%" trip 
# 614C002G01 


Please send the following units: 


# 3170064601 


Industrial Head 
%* - 
# 3160806601 


Westinghouse Electric Corporation 
General Purpose Cuntro! Dept., P.O. Box 2025, Buffalo 5, N.Y. 


0 Please send technical information 


0 317C259G01 () 614C002G01 [] 614C003G01. 


Consider the many places 
these sensitive, reliable switches 
can be used in your laboratory 
or production installations. They 
are simple to install, easy to 
apply. They include only three 
parts: the sensing head located 
where the magnetic pieces will 
actuate the element when 
brought within the predeter- 
mined trip distance; the control 
element (can be located any- 
where) which picks up the signal 
from the head to actuate reiays, 
solenoids or other static com- 
ponents; the 115v, 60c supply 
line and head-to-element lead. 

Normally eac sensing head 
requires its own cuntrol element, 
although up to six heads can be 
used on a single element in 
special applications. 

For specific or test applica- 
tions, send your order or request 
for further technical informa- 
tion direct to General Purpose 
Control Dept., P.O. Box 2025, 
Buffalo 5, N.Y. 


if it’s Westinghouse. 





Ye” trip 











Westinghouse 


-eeeeeen Oe ee eee ee eee eee eseneam, 


0 317C064G01 [) 3160806G01 
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| NOTEWORTHY PATENTS 


sipation is further aided by extending the metal strips to 


form fins. Metal strips are attached to the hub by 
forming bosses or lugs in the strips which mate with 
sockets in the hub. Patent 2,995,907 assigned to Societe 
Glaenzer Spicer Societe Anonyme, Poissy, France, by 
Michel Orain. 


Nutating-Disc Motor 
Air or expansible fluid is fed through the spherical seat 


of a nutating-disc motor to swing a crankpin in a cir- 
| cular arc. But rotation of the crankpin about its own 


axis is prevented by a differential-gear arrangement. 
In operation, a divider plate separates the motor cham- 
ber into high-pressure and low-pressure sides. In the 


Free-rotating bevel geor 


Fixed ae 


a 


Divider picte 


starting position shown, air is fed through an S-shaped 
inlet in the spherical seat to the lower side of the disc, 
on the high-pressure side of the divider plate. After 
the disc nutates 180 deg, air is then automatically ported 
to the upper side of the plate (still on the high-pressure 


| side) to complete the 360-deg nutation. Patent 2,992,- 


635 assigned to Thompson Ramo Wooldridge Inc. 
Cleveland, Ohio, by Algirdas L. Nasvytis. 


Low-Friction Bearing 


| To minimize friction in a bearing-supported shaft, an 


intermediate bearing ring is driven by a servo system in 


| synchronism with the shaft, providing essentially zero 
| relative rotation. A bearing indicator on the shaft is 


graduated or shaded so that light reflected into two 


N a Yue. WN ; A 


photosensitive cells (only one is shown) is balanced. 
Slight relative motion between the shaft and the inter- 
mediate bearing ring unbalances the system, causing 
the servomotor to drive the intermediate bearing ring 
and restore the zero relative position. To reduce static 
friction losses, the intermediate bearing ring can be 
dithered by feeding a low-frequency ac signal to the 
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Se amplifier. Patent 2,983,556 assigned to Vitro Corp. NOTEWORTHY PATENTS 
of America, New York, N. Y., by Edward M. Coan. 
to the cluster gear shaft. The brake operating mecha- 
Y Gear-Transmission Shifting Brake a Se to the synchronizer clutch sleeve so that 
' Mutiple-speed gear transmission incorporates a fric- oe ee engaged when the transmission is shifted 
te Tpo: ric . ‘ P 
by tion brake to reduce cluster-gear spin time following _—_ neutral position. The brake is self-energizing due 
disengagement of the main clutch. Used on manually re eae eT a set up by the coefficient of fric- 
controlled transmissions which have counter-shaft ar- res sinneseg Thi friction material and the grooved 
rangements, the brake consists of a cam-actuated curved Pa, pear ts Pres madi as oak ee 
a « . t hich . 
Eaton scgment which engages & grooved section of =p alee: 200k Gee Gee ee ee a 
at Dearborn, Mich., by Robert H. Gardner. 
r- 
mn 
at. Air-Powered Diaphragm Actuator 
n- Controlled by a simple on-off valve at the end of a con- 
he trol hose or tubing, diaphragm actuator uses air as the 
working fluid. Air pressure is not critical. When the con- 
Flexible Air supply 
’ Flexible hose 
Onn 
Control line 
nA 
F_-> (NB) OP 
ae 
Rigid woshner 
Chamber 1 Chamber 2 
trol valve is shut, pressure in chamber 1 moves both 
d Shifter diaphragms to the right. When the control valve is 
¢, levers open, the orifice drops the pressure in chamber | to 
er 
d . . ' 
e With Eastman 910 Adhesive... : 
° ' 
| honded | ds! | 
i 
Tiny plastic components bonded in seconds! : 
! 
There are over 150 components in _ plished without stringing or balling. 
Sonotone’s new Model “66” hearing Eastman 910 Adhesive will form 
. aid—yet the housing is no larger than _ bondswithalmost anykind of material. 
s a lump of sugar. ; Skeptical? Then 
0 In this example of send $5 for a trial 
miniaturization at kit and try it on 
its finest, Sonotone your toughest job. 
uses Eastman 910 Kits and further 
Adhesive in more information are 
than a dozen fasten- available from ! 
ing operations, join- | | Armstrong Cork {seis rast—makes firm bonds in seconds to 
: . 1 minutes. 
ing parts made of | Co., Industrial Ad- 1 VERSATILE—Joins virtually any combination of 
plastic, rubber and mwa hesives Div., Lan- 1 cain Sunansi tts te Galo Gets, te. > 
metal. Many of the hende' are made osieite; Pa.., or Eastman Chemical : en dae ae TES 
by flowing the thin, clear adhesive Products, Inc., subsidiary of Eastman i sary. 
ape ie ; 1 GURES AT ROOM TEMPERATURE—No heat re- 
into tiny spaces, and this is accom- Kodak Company, Kingsport, Tenn. | quired to initiate or accelerate setting. 
| CONTACT PRESSURE SUFFICIENT. 
I “3 
; | ome cen ae 
Here are some of the bonds that can be made with Eastman 910 Adhesive ——|_S04S,FaR_one-pound package contains about 
: Among the stronger: vinyls, phenolics, cellulosics, polyesters, polyurethanes, nylon; ‘ The use ot Eastman 910 Adhesive ig not ¢ 
‘ natural rubber, SBR, Buna N, most types of neoprene; most woods; steel, aluminum, fre presence eT Gens deine te pro- 
‘ brass, copper. Among the weaker: polystyrene, polyethylene, and fluoro-hydrocarbon , longed partede, 
plastics (shear strengths up to 150 lbs./sq. in.). | See Sweet's 1961 Product Design File 10d/Ea. 
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Air tank motor 
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Tankless motor compressor 
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Oit-less 
IR COMPRESSORS 


BELL a GOSSETT COMPANY 


Portable motor 
compressor 


B2G’ COMPRESSED AIR 


COMPLETELY (-7-Fiée 


58 models to select from 


There’s never any oil-spoiled 
work with B&G Compressors— 
they never need oiling. Powered 


by B&G built motors, they are | 


constructed with carbon graphite 
piston rings and skirts which 
need no lubrication; bearings are 
grease-packed and sealed for life. 

Numerous additional design 
and construction features assure 
long-lived, dependable delivery 
of cleaner, cooler, drier air and 
smooth operation. 

You’ll find the compressor you 
need in the B&G line! Choose 
from 58 models—lightweight 
portables, bare compressors, 
tankless motor compressor out- 
fits, air tank motor compressor 
outfits; from »; to 34 HP, up to 
6.57 CFM, pressures to 190 psi. 


4 


Gasoline 
engine-driven 
compressor 
outfits 





PULLS UP TO 28” OF VACUUM... 
CONTINUOUSLY 


BaG Vacuum Oil-less Vacuum 
Pumps are free of expensive lu- 
brication maintenance and do 
away with messy oil-laden dis- 
charge vapors. 





Two B&G Vacuum Pumps 
ore integral components 
of this vacuum lifter 
which handles 2,000 

ib. metal sheets. 











Send for 
259 





Dept. GV-67, Morton Grove, Illinois 
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approximately atmospheric, but pressure in chamber 2 
remains at that of the air supply. Diaphragms then 
move to the left. Reason: Full pressure acts on the 
washers, but pressure forces on diaphragms are borne 
half by the movable elements and half by the housing, 
Consequently (with plus denoting forces acting to the 
right) the net force is AP[(A — B)/2] — AP[(A - 
NB)/2] — AP (NB — B) = AP[(B — NB)/2}. 
Since N is greater than 1, the resultant force is negative 
and to the left. Patent 2,997,029 assigned to Thomsen 
Supply Inc., Los Angeles, Calif., by Richard D. and 


| Marvin D. Bennett. 


Automatic Brake Adjuster 


Brake clearance is controlled by an automatic brake 
adjuster, but wobbling or vibrating brake discs can 
move the friction pads away without damage. The 
piston, actuated by hydraulic fluid to operate the brake, 
can slide along a pin toward the brake disc, but cannot 
slide back because of the interference member. Head of 
the pin is held by a star spring and stepped bushing, 







_Friction pads 


yPiston 


Interference 
member 
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Star spring 
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SS 


Pin 





Sealing rings 


but movement toward the brake disc of 0.005 to 0.010 
in. (normal brake clearance) is permitted before the 
spring and bushing contact a fixed closure cap. Thus, 
when brake clearance is excessive, the piston slides on 
the pin. But when braking pressure is released, the 
star spring returns the pin and piston only 0.005 to 
0.010 in. However, if the brake disc should strike the 
friction pad, the piston can move freely away from 
the disc, since the pin is freely movable in the star 
spring, and head of pin can move into a recess in the 
housing. Patent 2,997,137 assigned to Dunlop Rubber 
Co. Ltd., London, England, by Harold Hodkinson. 


Quick-Shift Dise Clutch 


Overcenter disc clutch for two-way shifting opera- 
tion can be engaged or disengaged without slowing 
drive speed. Sharply angled cam bearing surface on 
thrust plate causes large thrust plate displacement 
with small movement of actuating roller when shifter 
lever is moved in either direction. Spacing between 
roller pivot pins and length of push-pull rod keeps 
both sides of clutch from being energized at the same 
time. Shims are manually inserted between backing 
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plates to compensate for disc and friction ring wear, 
supplementing self-adjustment feature of conical-disc 
springs. Patent 2,993,576 assigned to Allis-Chalmers 
Mfg. Co., Milwaukee, Wis., by Robert Carlin and 
Robert G. Honeyager. 


Controlled-Clearance Gear Pump 


Output pressure controls the fluid seal between gears 
and mating parts in a pump designed for high gear 
speeds and high outlet pressure. Differential pressure 
operating on the casing outlet side of a thrust block 
forces the block against the gear teeth, minimizing 





clearance between the teeth and the block. Floating 
seal plates are forced against the side faces of the gears 
by output pressure fed to a sealed off area on the out- 
side of the plates, thus controlling the seal at both 
the gears and the thrust block. Patent 2,996,999 as- 
signed to Hupp Corp., Cleveland, Ohio, by Walter C. 


Trautman. 
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Sleeve yoke/ 


Retainer 


Needle-Bearing Spline 


A female spline groove on the slipshaft and a male 
Spline on the sleeve yoke provide the races for needle 
rollers to run on. A retainer guides the needles and re- 
circulates them. Patent 2,995,008 assigned to Dana 
Corp., Toledo, Ohio, by Philip ]. Mazziotti and John A. 
Kayser. 


October 12, 1961 
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teqious asse€l 


cuts cost 


Says John Begle 


“In redesigning the blade- 
locking wedges in Futurmill 
indexable milling cutters, we 
discarded all preconceived 
ideas and looked for new ways 
to reduce cost and improve 
quality. Casting Engineers 
produced an investment cast 
wedge that reduces finish 
machining, simplifies assem- 
bly, improves dimensional 
accuracy, is far stronger, has 
its part number cast right into 
its body .. . yet costs 30% 
less than our old design. Our 
customers like it . . . and so 
do we.” 


MINICAST Machine Tool Parts 
Add Quality at Lower Cost 


The new design wedge, investment cast in 
chrome-vanadium steel, requires only one-step light 
grinding. The retaining socket cap screw drops into an 
integrally cast recess. The previous design called for five 
separate machining operations, plus three-part assembly. 

Whether your application requires our high-volume 
MINICAST process for relatively small parts, or the 
newer MONOCAST ceramic shell technique for larger 
pieces, Casting Engineers guarantees maximum produc- 
tion efficiency at lowest cost. 

A competent staff of design, me- 
chanical and metallurgical specialists 
makes Casting Engineers your best 
single supply source for castings for 
any application. 


Cut your production costs by 
specifying investment castings. 


This new brochure tells you how, 
=e Write for your free copy now. 


In 










Address inquiries to: 


BUckingham 1-5940 
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Casting Engineers 


PLANTS IN CHICAGO AND NEW YORK CITY 


2322 N. BOSWORTH AVE. * CHICAGO 14, ILL. 
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Model 0406 
(1/12 hp) 


Model 0211 
(1/6 hp) 


Nh Radler i tae I St ee 


bitte 
Wee) 


Model 0321 STOCK MODELS or SPECIAL DESIGN 


(1/4 hp) 





von Weise is one of America’s largest and most modern 
manufacturers of dependable gearmotors % H.P. and less. 
von Weise stock gearmotors are available to fit most re- 
quirements. For special needs, let our engineers become 
part of your design team. Send us your specifications or 
write for descriptive literature. 








Model 0521 
(1/3 hp) 






von Weise Gear Co. 


9349 Wotson Industrial Park 
St. Lovis 26, Mo. = 
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For 0.E.M. ard lab use 
—specify compact, INTEGRAL-MOTOR 


GAST VACUUM PUMPS 


To save space ... and reduce weight 

and mounting costs—use Gast Integral- 
Motor-Pump Models! For vacuum use 

—or fitted as air compressors—four sizes 
offer capacities from % to 3.8 cfm. 


For completely oil-free air, Models 0406 
and 0211 are available with oil-less con- 
struction (optional). Lubricated Models 
0321 and 0521 have fan cooling. Vacuum 
ranges to 28” Hg, pressures to 25 psig. 













Quick 
DELIVERY 


Rotary-vane design is positive in dis- 
placement, quiet and long-lived. That's 
why engineers specify Gast Air Pumps 
as components for air sampling, indus- 
trial and laboratory instruments; print- 
ing, packaging and vending machines. | 





SK Purge Rotameters for indicating 
and manually controlling small flows 
are competitively priced yet give 
these advantages—stainless steel 
internal parts... positive back flow 
check valve...effective flow control 
neo ‘iol valve... removable tube feature. 
; ; ‘8. — Se Available with differential regulator 
To acquaint yourself with other advantages, — ne —_ for automatic control of purge rate 
write for Bulletins | ert s of flow. Also supplied in lucite and 
; Kel F. Write for new Bulletin 18P. 

SEE CATALOG IN SWEET'S PRODUCT DESIGN FILE & A.S.M.E. CATALOG 


AiR MOTORS + VACUUM PUMPS + COMPRESSORS ie and a 
@ CAST arnursctueine CORP Schutte and Koerling cow 


SOL T17P =, SENTON HARBOR, MICHIGAN 
2277 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 
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ROD END INTERNAL 
THREAD TYPE 
“DREF” SERIES 













for these 5 major reasons: 
1, LOWER COEFFICIENT OF FRICTION 
...idea] where lubrication is impossible or undesirable. 
2. WITHSTAND EXTREME VIBRATION 
...perfect performance under shock load conditions. 


3. WILL NOT “COLD-FLOW” 
...even under extreme load conditions. 


4. IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS 
...eliminates corrosion problems. 


5. FAIL-SAFE ...due to “Monoball”® design. 


Request Engineering manual No. 551. 










Self-Aligning 
and 
Self-Lubricating 
SPHERICAL BEARINGS 


Combine "Meuoball’ Engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON”® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 


SOUTHWEST PRODUCTS CO. so 
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ROD END EXTERNAL 
TYPE 
“DREM” SERIES 


In addition, due to their two-piece “MONOBALL”® 
design and plastic alloy insert, “DyYFLON’® bear- 
ings have a long cycle life. Alignment and installa- 
tion problems are minimized. Oil-free for life 
means lowest possible maintenance costs. 

Available in a variety of plain or rod end types. 
Bore sizes to 3.000”. Materials include stainless 
steel, plastic alloys and chrome alloy steels. Ulti- 
mate static loads to 500,000 Ibs. 


1705 SO. MOUNTAIN A 
ROVIA. CALIF PHONE A 








control moters 
ring bells 
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force control \w switch 






An instrument of many uses, the Dillon Force Control 
Switch is triggered by mechanical forces at various 
load points. Available in tensile or compression. 6 
ranges from 0-100 to 0-50,000 Ibs. 1-4 switch models. 
Fully adjustable. Can be set for most critical accuracy. 


STOP HOIST AND CRANE OVERLOADING 


Just one example of Dillon Force Control Switch use. 
If load exceeds safe limit, motor automatically cuts 


Out. Operator must press reverse switch, returning Write 


load to floor. Surplus weight must be removed before for prices 

Pickup can be completed. A definite protection to per- and fully 

sonnel & equipment. illustrated 
brochure. 





W. C. Nillon & COMPANY, INC, 


DEPT. 116, 14564 KESWICK STREET, VAN NUYS 80, CALIF. 
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GRE tiny die castings 


made in one fast automatic 
operation...simple or intricate 
parts, higa in quality, a, 

low in cost 


SPY. 








=e ral 
(ie castings 


GRIES REPRODUCER CORP. 
World's Foremost Producer of Small Die Costings aze2 
32 Second $1., New Rochelle, N. Y. Ntw Rochelle 3-8600 
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IN YOUR NEXT PROJECT 


CFal Springs are the result of many years of design 
skill and manufacturing experience. From a virtually 
unlimited variety of sizes and shapes, CFal can pro- 
vide the right spring for almost any application. If 
your requirements are unusual, CFal’s new Spring 
Design and Development Department will be glad 
to work with you in designing special springs or 
formed wires. 

For complete information on 
any phase of spring selection or 
design, contact your local CFal 
sales office or write us direct, 
sending your specifications anda 
sketch to: Sales and Engineering, 
P.O. Box 551, Palmer, Mass. 













The Colorado Fuel and tron Corporation 
Denver 


i 
; 
fi 
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to SECURE IT... 
to RELEASE IT 


BALL-LOK PINS 





Avdel positive locking, quick release 
pins are the most economical, depend- 
able fasteners for quick assembly and 
disassembly for joining parts—with 
positive locking safety. 
Avdel Ball-Lok pins are manufactured 
in several head types. Diameters are 
sendie sincut acrme SV Gilable from 3/16” to 3”. grip 
lengths 1” to 6 ft. in various mate- 
rials and finishes. All Avdel pins are 


Ch DETENT > e» Manufactured to NAS standards. 
: Special pins can be engineered for un- 
4 Com Heed SINGLE ACTING 


usual applications. 
Write for application /iterature 
AVDEL: | aso. victory BLVD., BURBANK, CALIF. 
TORONTO, CANADA - HERTS, ENGLAND - GENEVA, SWITZERLAND 









Ring hendie DOUBLE ACTING 
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XIBLE SHAFTS 


Cut Corners—Save Money 


pe 









Wd 


POWER DRIVES - COUPLINGS - REMOTE CONTROLS 





Wt, 























¢ Eliminate Gears, etc. © Cut Assembly Time 
e Save Space, Weight ¢ No Exposed Moving 


¢ No Alignment Parts 
Problems e Improve Efficiency 
Write for Engineering and Design data 


D Horomaun 


FLEXIBLE SHAFT CO., INC. 


112 Summit Ave., Chatham, WN. J. 
MErcury 35-8500 




















































FREE ANSWERS 
TO 





if you are interested in solutions to bearing prob- 
lems, you should receive TEC-TONIC regularly. 
With no cost, you can receive existing issues of 
this easy-to-read series and be placed on our mail- 
ing list te receive future editions. Specific solu- 
tions to special bearing problems such as the 
, following are explained: 


‘ BEARINGS IN CRYOGENIC LIQUIDS 
THIN SECTION BEARINGS 
ALUMINUM BEARINGS 
HIGH TEMP., CORROSION RESISTANT, ECONOMICAL BEARINGS 
DRY OPERATING, HIGH TEMP. BEARINGS 
VACUUM OPERATION BEARINGS 


To obtain existing issues and future editions of 
TEC-TONIC circle the card or write: 


Balls and bearings: customized in any quantity 
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iT INDUSTRIAL TECTONICS, INC. 


Bearing Division /18301 Santa Fe Avenue, Compton 9, Calif. 

















ALL AROUND 
AIR CONTROE 


Compact 3-way Air Control unit 
assures all around protection 
through 


Vv accurate regulation 
V automatic lubrication 
V fine, moisture-free filtering 


Easily installed, only 2 
connections necessary. 
Step up production — 
eliminate unnecessary 
down-time, repairs, and 
replacement of air 
equipment. 


All-around protection means a 
better all-around operation. 


Balanced piston REGULATOR has automatic 
bleed-off—main tains required pressure — re- 
Sponds to load changes. 


Automatic LUBRICATOR meters lubricant in 
proportion to pressure — fog-like oily mist 
@ssures efficient lubrication—a smooth 
trouble-free operation. 


Dual cycionic FILTER action thoroughly 
cleans and removes moisture from working 
air steam. 















Air Contro! means Cost Control. 








Available from stock in pipe sizes a” 


through %4”" NPT 


Write for BULLETIN 80, describing 





complete line of Air Controls. 








yERVES Te nacht co. 


332 Ator 
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DESIGN ENGINEERS: 





“rr 5% 


Change to! 


if you 
use THIS 





THIS 


: 


for less! 
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@ .100 over- 
travel minimum. 

@ 50% higher hp rating (% 

@ Standard case & mounting 





@ Terminals accept Q. C. or solder connectors 


hp) 
dimensions 


@ U.L. rated 15 amp 125/250 V a-c % hp V a-c, 


1% hp 250 V a-c 


4 
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For complete information and sample switch, write to— 


HERRY ELECTRICAL PRODUCTS CORP. 
1648 Deerfield Rd. 
HIGHLAND PARK, ILLINOIS 
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Barksdale AIR-SEAL* Valves 
for the nerve centers of production 


* The air pressure is the sealing force; 
the higher the pressure, 
the tighter the seal. 





DIRECT SOLENOID 4-way, 3-way, shut-off and 
diverter valves 


a’ 
‘ 4 Standerd AC 


4 Standard DC 
Explosion-proof DC > 


SOLENOID-PILOT 4-way and 3-way valves 


Explosion-proof AC $ 








4 Standerd AC 
4 Standord DC 








Explosion-proof AC 6 
Explosion-proof DC 


MOMENTARY CONTACT solenoid-pilot valves 


) ¢ Single Solenoid 


Both types available in standard AC and DC . 
and explosion-proof AC and DC. 














Dual Solenoid > 





MANUAL OVERRIDES for standard 
solenoid-pilot valves 


4 'L” type manual override 





“MK” type manual override > 





MANUAL and FOOT OPERATED valves 


ee 


Manval 4-way Manual shut-off Foot operated 4-way 





Write for air valve catalog (AV-9) which contains complete dota and 
prices on 562 different valves (not counting voltage variations). 


Vw = valves 














58,900 LBS. 


of 
DOUBLE SHEAR STRENGTH | 


with half-inch 


oh an fide) 
SHEAR-PROOF PINS 












i 






That's the minimum you get with half-inch diameter 
Driv-Lok Shear-Proofs. Through all diameters, these re- 
markable pins give you twice the shear strength of ordinary 
pins, whether solid or spring type. Installation? Just drill 


and drive! 
Conypate thu fousaety.W 

















Coiled 
For versatile, economical and - Suvien Pies aco 
positive fastening, specify —_ 
~ ; 3/32 1000 1030 
Driv-Lok. Give us a call, or 1/8” 2100 1840 
write for your free catalog | 5/39” 3000 2880 
ex 9 ie 
Standard Type A Shear- tee ia 11500 
Proofs (shown) are stock. 3/8” 17600 16580 
Samples available on | 7/16” 20000 22540 
request. 1/2” 25800 29440 
















DRIV-LOK SALES CORPORATION 


715 Park Ave., Sycamore 2, Illinois 
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5125 ALCOA AVENUE + LOS ANGELES 58 + CALIFORNIA 
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HEATREN 


Are you working out a 
problem with a ‘ace 
that’s “‘too hot to paint’’? 

Heat-Rem H-170 may 
be the answer 

Available in 18 high heat resisting shades, 
it permits color coding or complete finishing 
of metal components subjected to temper- 
atures from 600° to as high as 1700° (depend- 
ing on color used). Ty a applications are 
jet missile tubes, rocket motors, pressure 
furnaces, condensors, etc. 

Heat-Rem H-170 virtually fuses with hot 
metal surfaces . . . forms a bright finish 
that’s resistant to moisture, mild acids, 
alkalis and industrial fumes. Write for full 
details, requesting bulletin L-9240. = a-cxua 


Cleveland 9, Ohio 
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The 

Genalex 

Miniature 

High-Speed 

Stepping Switch 
FEATURING: &O steps per sec- 

ond on impulse drive BO contacts per 


bank 12 banks maximum 17 oz. light- 
weight ‘7 levels sequence switching. 


Over 5,000,000 Steps Without Replacements 


Write today for complete data — Also, data available on 
Genalex one-way and two-way stepping switches. 





4 RTT" FP fe 





11 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 
U. S. AGENTS FOR THE GENERAL ELECTRIC COMPANY, LTD. OF ENGLAND 
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INSTRUMENT MANUAL 


All the Information You Need On: 
e Magnehelic® pressure gages 
e inclined tube gages 
e air filter gages 





e manometers 

e pressure actuated switches 

e pitot tubes 

e combustion testing equipment 


™ hook gages e formulas, charts, prices and 
e air velocity meters other useful information with 
e flowmeters index tabs for easy reference 


Write for your FREE copy today 


FLW. DWYER MFG. 
P.O. BOX 373-U . 










Cc oO. 


MICHIGAN CITY, INDIANA 
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flexible gear coupling 
you can buy! 


Now you can transmit power in a wide range of 
speeds and capacities with the 14 ounce Nyflex® 
“Mite” nylon sleeve coupling. Use it in both the 
vertical and standard positions at speeds to 5000 
rpm without lubrication. The “Mite” absorbs up to 
+3° misalignment at these speeds yet the whole 
coupling is !ess than 3” in diameter. 


The “Mite” is available now in 34” rough bore and 
8 finish bore sizes from .500” to 1.125” through 
over 150 industrial distributors. Use the inquiry 
card or write direct ‘to Sier-Bath for the name of 
your nearest distributor and complete performance 
and specification information on the “Mite”. 


SEND FOR YOUR DESIGN CATALOG TODAY! 





GEAR AND PUMP CO., INC. 
FLEXIBLE COUPLING DIVISION 
9254 HUDSON BLVD., NORTH BERGEN, N. J. 
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BAR X°SEALS EVERYTHING 


AT TEMPERATURES FROM —400°F TO +1500°F! 


ANY FLUID—GAS—FUELS—WATER—LIQUID METALS—CRYOGENIC FLUIDS—CORROSIVE FLUIDS 
ANY SYSTEM—HYDRAULIC— PNEUMATIC — VACUUM — CRYOGENIC— NUCLEAR 


ke > 












NO CATASTROPHIC FAILURES 
INFINITE STORAGE LIFE 
UNPRECEDENTED SERVICE LIFE 


Eliminates critical downtime @ Very high and very low pressure 
@ Easy, foolproof installation (not a mechanism) @& All-metal— 
non-contaminating @ Stable, symmetrical design 

WRITE TODAY FOR THE FULL STORY! SALES ENGINEERS IN PRINCIPAL CITIES. 


Wiggins 
E. B. WIGGINS OIL TOOL CO., INC., Dept. F1 
3424 E. Olympic Bivd., Los Angeles 23, Calif. 


TWX 1403U, Phone AN 9-0181 
Circle 449 on Page 19 









































MAYLINE 








Choose Your 
Christmas 
Gifts Now! 








PARALLEL RULING STRAIGHTEDGE 


The Mayline products 
shown are i Christmas 
gifts. These and other prod- 
ucts are ready for prompt 
shipment, directly to you. 








See your local dealer today 
and ge the product you 
want, y orders insure 

delivery for Christmas. PROFESSIONAL DRAWING KIT 


MAYLINE 
INTUAYW 


“AIR-CHAMP’’ CLUTCHES see 
have built-in rotary Air joint! Mount anywhere! 
A combination clutch and sheave, the “Air Champ”* 
automatically tunes trouble out of starting problems. 
Gives shockless starts! Installs easily . . . anti-friction 
bearings . . . “V" belt or pilot adapter type drive. . . 
control with static air pressure. 4 models; up to 2,500 
inch Ibs. of torque. Ask us about “Air-Champ” brakes! 
Write for brochure. * Patent pending 


HORTON MANUFACTURING CO., INC. 
1179 15th Ave. S.E., Minneapolis 14, Minn. 









MAYLINE CO., INC. 


601 No. Commerce St. 










Sheboygan, Wisconsin 
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Get Easier, More Accurate 
Cylinder Speed 
Control 








‘Buffalo’ 
Exhauster 















































with ® 
Pneu-Trol 
VALVES 
IN AIR OR 





HYDRAULIC USE 





and 5,000 (steel) p.s.i. 


Pnev-Tro! Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 
incorporote single function features of 
Flow Control Valve. Al! valves available 
in 5 female pipe sizes — Ve" to %". pF 
Valve bodies are made from brass, alum- 

inum, steel or stainless steel. Attractive ITT 
Prices — Immediate Delivery. TT 
Write for Illustrated Circular and Price List. 
Single Acting 

Cylinder 

Speed Control. 


Inlet speed control for 
Double Acting Cylinder. 





ee: IR OR 


eee = 
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= <{ ind MATERIAL MOVING 

















To Meet Your Most Rigid Specifications! 





@ Air, fume, dust exhausting. 





Circle 452 on Page 19 | @ Pneumatic materials conveying. 


eemiemias Ps @ Hot gas exhausting —200° to 850°F. 


5 | 


@ Handling corrosive fumes. 


| If your equipment requires a pneumatic conveyor or dust 

rar pe jal ie system, here’s the fan to assure positive, dependable per- 
Eliminate © e formance for the life of the equipment! ‘Buffalo’ Exhausters 
feature husky, all-welded steel plate housing and wheel 
your over- Se @ | construction for high strength and smooth interior surfaces. 
' Available with interchangeable Air or Material Wheels — 
with heat slingers and high-temperature bearings for hand- 


heating 


probl ems ; y ling hot gases — or rubber-lined for corrosive fumes. 





+ 4 ¢ This is just one ‘Buffalo’ Fan to meet your equipment speci- 
with pecco : fications — we build a complete line of high-quality Axial 


OIL-IMMERSED SOLENOIDS . Flow, Propeller and Centrifugal Fans in all sizes and most 


materials. Your ‘Buffalo’ Engineering Representative will 
Two-way shock-mounted Decco Oil-immersed 


be happy to work with you on any requirements you may 
Solenoids perform with unbelievable efficiency | have for a fan — or write us direct. 


for millions of strokes with no measurable wear. 
Sealed in die-cast, oil-filled, contamination-proof 
housings, with convenient, plug-in bases. They 
provide incredible heat dissipation and wear 
control— meet all J.1.C. specifications. 


wret SAS 








BUFFALO FORGE COMPANY 


» N. ¥. Cenedien Blower 
Forge Co., Lid., Kitchener, Ont. 





Standard solenoids in a complete range of sizes 


and types. Write for detailed catalog. slik ob apap onnaie we char oui 





Buffalo Contrituga Pumps to handle moet biguite 
and slurries under 4 variety of condita 







Squier machinery to process sugar came, coffee and ee 
Specia/ processing machinery for chem/cals, 






2435 Hilton:Road «+ Ferndale 20, Mich 
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CHATILLON absorption dynamometer 


You have to know precise torque to know exactly how a 
motor will perform in the field. The new Chatillon —_ 
Series Absorption Dynamometers will tell you quickly . 
easily . . . accurately. 

Exctusive Torque Turret . . . automatic 
transfer over 3 successive ranges. 

Exclusive Low Inertia hysteresis brake 
.. . Freduces starting torque . . . improves 
high speed performance. 

Technical Bulletin No. 1200 gives full 
design data. Send for your copy today. 
Write to John Chatillon & Sons, 87 Cliff 
Street, New York 38, N. Y. . . . telephone 
BEekman 3-2552 (Area code 212) . 











Manufacturers of scales, force measuring 
instruments and precision springs. 
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NEW! WORM GEAR 
SCREW JACKS 


by JOYCE 














For... 
Actuating 


Machine Adjustments 
Leveling Systems 
_ Positioners 
Testing Equipment 


stainless steel or hollow screws. 
SEND COUPON FOR FOLDER TODAY! 


Rush folder on Worm Gear Screw Jacks! 


NAME 


Pressure and Torque Applications 
Conveyor Adjustments 


Models, one ton and up. Can be driven by 
motors or manually operated... synchronized 
by interlocking shafting and gear boxes. Various 
screw attachment heads available ... also 


THE JOYCE-CRIDLAND COMPANY, DAYTON 3, OHIO 





COMPANY. 
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since 1905, has been supplying Ani- 
erica’s leading companies with more than 
300 grades of felt, in wool or synthetics. 


Of particular interest to you may be our new technical bulle- 
tin, “Comparative Properties of Industrial Felt”. This FREE 
copy shows you immediately which felt to use! 


Your inquiries will be handled promptly. Our laboratories and 
engineering departments are at your service. 


STOCKED FOR PROMPT DELIVERY e CUT TO YOUR REQUIREMENTS 
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Temporary 
Assembly... 


me) 4 
Permanent 
Assembly 


\\o 


WECKESSER Tab-Loc Cable Clamps 
Handle Both jobs 


It’s the first practical cable clamp for both tempor- 
ary and permanent assembly. Easily opened for 
adjustment, removal or addition of wires. Handles 
bundles or single cables from %” to 34,” diameter. 
Made of top quality nylon for maximum dielectric 
strength and corrosion resistance. Test proven 
under severe vibration and impact conditions — 
without a single failure. 


Send for Bulletin 817 


COMPANY, Inc. 
5715 Northwest Highway © Chicago 46, Ill. 
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for a long life of 
dependable, trouble-free 
service, specify 


ATKOMATIC | 


SOLENOID VALVES ; a| 


ees | 
~ 
: 


Available in bronze and stainless 
steel for pressures from zero to 
10,000 psi . . . temperatures from 
minus 350°F to plus 500°F .. . pipe 
sizes from 4%” to 3” . . . for cor- 
rosive and non-corrosive gases, 
liquids and vapors. 

More than 20 years of engineer- 
ing experience and manufacturing 
skill go into the construction of 
each AtkomatTic Solenoid Valve. 
Before shipment, valves are factory-tested on special flow 
lines under actual operating conditions to insure functional 
integrity and long, maintenance-free service. Experience 
and skill . . . combined with exacting quality control... 
give you a lifetime of safe, reliable, /ow-cost operation. 


SA ithomaltc mun, 


VALVE COMPANY, Inc. ““*"** 


Catalog 
545 WEST ABBOTT STREET ne. 444 | 
INDIANAPOLIS 25, INDIANA 
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se.ecror WARIABLE SPEED 
DRIVES and SHEAVES 





ADJUSTABLE 
MOTOR BASE 


A most efficient and ac- 
curate variable speed drive— 
¥% hp. to 10 hp. Low cost, easily 
installed, little or no maintenance. 
Check its many advantages! 


Write for Bulletin No. 95 


VARI-PITCH SHEAVES 


can give your machines wide- 
range speed control cnfixedcenters 
—ratios up to 8:1— capacities 
from % hp. to 10 hp. Used by 
many industries in a variety of 
5 applications. Rugged, efficient, 
\ economical, simple to use. 


SPEED SELECTOR INC. 


P.O. BOX 312-B +» CHAGRIN FALLS, OHIO 
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NYLOK makes any threaded joint 
reliably self-locking. 





Any shape, any size, any material, male or female... 
if it’s a threaded joint, it can be made to: 


LOCK . . . against conditions of vibration and shock 
SEAL .. . against fluid leakage along the threads 


ADJUST .. . prevailing torque keeps it exactly where you 
wrench it . . . without being seated 


How? Through the application of the patented principle of 
Nylok fasteners which makes it possible to achieve the 
torque you desire... together with the ability of Nylok 
engineers to adapt this principle to solve any problem of 
loosening in a threaded joint. 

Your product...and your reputation... suffer with 
every loosened fastener. [The best and most economical 
insurance against malfunction caused by fastener loosening 
is a Nylok engineered fastener. Billions of them are now 
in service in theusands of applications ranging from eye- 
glass temple screws to missile nose cones. MIL-F-18240A 
(ASG) states that Nylok fasteners are “intended for use 
in place of lock-wired bolts and screws”. 

If it has threads . . . Nylok will turn any “loosener” into 
a reliable fastener. Nylok invites your toughest problems. 
We will pelletize your parts or furnish you with complete 
special or standard parts to meet your requirements. Send 
us your problems or call in your Nylok representative and 
give him the details. 

SEND FOR SAMPLES: Describe your application and 
our fastener specialists will analyze your problem and rec- 
ommend a solution and they'll send you samples of 
Nylok fasteners. Write to Dept. NI-110. 








FREE DESIGN DATA: 
Circle the indicated number on the 
Reader Service Card, and we'll send 
you a copy of our 24-page catalog, 
giving complete, basic product and 
application data. 
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distinctive 
' KNOBS 
improve 
: Quality 

: equipment! 


SPECIFICATIONS 

Screw - type mounting 
for standard 1/4 
round or flat shafts. 


These solid one-piece knobs, 
accurately hand-crafted from 
Dural, add a custom touch to fine 


equipment. Their smart, satin- Becks of knobs re- 


cessed 3/4” dia. by 
| 5/64 


smooth machined finish and fluted ” deep for panel 
sides harmonize perfectly with mounting. Construct. 
ultra-modern product designs. ed to withstand hard 


se...supplied with m 


SPECIAL ENGRAVING AND FINISHES | Without pointer. 


KNOB KNOB 

Also available with colored engrav- DIAMETERS HEIGHTS 
ing to meet your specifications or 3/ : HA 
in over-all color anodized finishes. 1-1/4" 11/16" 
$ 4-8/2” 11/16" 
Write now for complete details and prices. | Woe" 
; 21/2” 11/16" 








Telephone: GRanite 8-1134 oEPT MD-101 


11836 WEST PICO BOULEVARD LOS ANGELES 64, CALIF. 
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Save up to to 1/3 the cost 
of your next fhp drive! 


(RAMPE COMPONENTS 
SHOW HOW) 


SW Speed Reducers 


you save 1/3 of mwre per unit 
wie bolstering performaace of drive 
assemblies. Rampe’s SW ucers 
Sand up under most chemicals, high 
impact, and difficult lubricating re- 
irements They're quieter and 
fighter because they use nylon or alu- 
minum gears with molded reinforced 
fiberglass cases. Machined steel worm 
ey shaft, 4" solid or hollow. 
up to 1500 to 1. Up to % hp. 


Variable Pitch Pulleys 


are on ed to cut costs, increase 
pulley life, improve the protection and 
the weiliey of your product. Made of 
. nylon-fiberglass with metal- 
teinforced inside . Standard 
ie to 1 ———} variable speed 

ni izes: for 4%", %” and 
ost V-belt dives up to ¥2 hp ratings. 











Send today for complete details on these proved cost-savers. 


MB RAMPE wre. co 


WOODWORTH AVE. /CLEVEL 
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MINIATURE 


BI-PIN FLUORESCENT LAMPHOLDER 


FOR T-5 LAMPS. 4, 6, 8, AND 13 WATTS 
Can be quickly mounted in smailest possible space with 
single screw with various brackets when flush and surface 
mounting is desired; or as butt-on mounting without brackets. 
Rated at 75W. — 250V. Cat. No. 9240-2 


RE ak og Se ee 
MINIATURES 


ACTUAL 
SIZE 






MINIATURE 


“‘U’’ GROUND SNAP-IN OUTLET 


For that limited space application. Mounts in less than one 
square inch. Rated at 15 Amp — 125V. wire leads only. 
Strong spring steel mounting clip for materials .025” to 


.095” thick. Cat. No. 1540 


Take advantage of the new Circle F Miniature 
devices. Practical, attractive, low — 
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BEVEL 
GEARS 


Designers can now re-con- 
sider the use of bevel 
due to the latest Gleason 
coniflex system of bevel gear 
proportions which we em- 
ploy—to minimize gear 
mounting problems and for 
less trouble after assembly. 

are less by this method, 
better finishes and smoother 
gear operations are a result, 
and because bevel gears are 
so efficient, they can now be 
used more extensively than 
ever before. 


We can make bevel gears up 
to 3” in diameter with up to 
16 diametral pitch for such 
products as instruments, 
power tools, differentials, ap- 

liances, and fishing te 4 

rc bevel gears are pre- 
cision engineered, deliveries 
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| ENGINEERS 


AVAILABLE OR WANTED 





WANTED: Supervisory Machine Design Engineer: minimum 
of ten years machine design and responsible supervisory 
experience required. Paper converting or paper box back- 


ground desirable. Company established approximately sixty | 


years ago, has had unusv1l growth: is located in Southeast 


with branches in all sections of the U. S. Company is re- | 


liable. progressive and has excellent personnel relations. 

Salary open depending on qualifications. Reply to Box 

a DESIGN. 1213 West Third Street. Cleveland 
. °. 


WANTED: Senior Project Engineer. Marathon, A Division of | 


American Can Company. and a leader in the manufacture 
of food packaging materials. has an opportunity for a grad- 


uate mechanical engineer with at least 10 years experience | 
in the design and development of automatic packaging ma- | 


chinery and allied equipment. This position would require 


design. coordination of customer requirements with | 
Sales and Product Development. supervision of draftsmen | 


and engineers, assistance to shop during construction and 


assembly as well as testing and development work. You | 


will be headquartered at our general offices in Neenah- 
Menasha. Wisconsin. Our community. within 200 miles of 
Chicago, lends a zest for li with relaxing recreation in 
the beautiful and progressive Fox River Valley. If you can 


ene Sn" Sete Michie eaectaihaed el wee coo hated | 


ty in this highly speciclized field. you are invited 
to apply in confidence to Personnel Department. Marathon. 


A Division of American Can Company, Menasha, Wisconsin. | 
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AVAILABLE: Human Factors Engineer, M.A. Broad experi- 
ence in human factors design aspects of complex Army, 
Navy and Air Force equipment ems. Fifteen 

Address: Box 103, MACHINE DESIGN, 1213 West Third Street, 
Cleveland 13, Ohio. P 


AVAILABLE: Design Engineer for board work. Offering you 
competence, ability and twenty years’ experience on design 
of product. power press dies, automatic and other machinery, 
production tools; quality draftsmanship; ingenuity and origi- 
nality on development of ideas. Temporary engagements or 
projects. Fee basis. Any lecation. Address: Boxholder. 202 
Back Bay Postal Annex, Boston. Massachuc<etts. 


AVAILABLE: Automation Expert as Consultant. M.S.ME, 
broad, diversified experience in automation systems, expert 
in the design. development and evaluation of automatic ma- 
chines, high speed mechanisms. and manufacturing proc 
esses. Many years of association with leading corporations 
in industry. Bex 997, MACHINE DESIGN, 1213 West Third 


Street, Cleveland 13. Ohio. 


WANTED: Exceptional opportunity for a machine designer 
(BSME minimum) with board experience. He should be a 
natural mechanic and interested in the design and develop- 
ment of complex me i and automatic machinery with 
associated electrical controls. Located in Central New York. 
If a man has initiative. possesses sound judgment in tech- 
nical field and has a desire to be creative, he should send 
his complete resume and starting salary to Box 999, MA- 
CHINE DESIGN, 1213 West Third Street, Cleveland 13, Ohio. 


WANTED: Stress Engineer/Machine Designer. Machine 
Frame Structures. Great Lakes area 38-year old leader in 
earthmoving machinery field offers unusual challenge to 
Machine Designer to set up an Experimental Stress Activity. 
He will have strong interest and proven ability in experi- 
mental stress analysis and have had actucl experience in 
the attachment and use of stress instrumentaticn. including 
interpretation of test data. The man will probably be a 
Graduate Mechanical Engineer with three to ten years’ ex- 
perience in the personal design of machine frame struc- 
tures. gears, hydraulic circuitry and power transmission 
equipment. Permanent position. Excellent remuneration. 
liberal Profit Sharing Plan, other benefits. Sell yourself with 
full particulars in strict confidence. Box 101, MACHINE 
DESIGN, 1213 West Third Street. Cleveland 13, Ohio. 


WANTED: Senior Machine Designer (Machine Frame Struc- 
tures) Great Lakes area. 38-year old leader in earthmoving 
machine field offers unusual challenge and opportunity to 
Senior Machine Designer with sound grounding in the funda- 
mentals of Mechanical Engineering, plus outstanding i 
ative and ability for getting the job done. Successful candidate 
will report directly to the Chief Engineer and assume full 
responsibility from concept through layout. stressing to fin- 
ished product. Duties will include necessary; supervision. 
writing reports, contact with other departments, vendors and 
field trips. The man will probably be a graduate Mechanical 
Engineer with 5 to 15 years’ experience in the personal de- 
sign of gears, machine frame structures, hydraulic 

and power transmission equipment. Permanent position. Ex- 
cellent remuneration. Liberal profit sharing plan and in- 
centive bonus. Sell yourself with full particulars in strict 
confidence. Box 100, MACHINE DESIGN, 1213 West Third 
Street. Cleveland 13, Ohio. 


Macutne DesicN 
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Self-Lubricating RULON Puts 
Wear-Free Care-Free Per- 
formance Into Your Designs 


More and more designers rely on 
RULON bearings to take high loads 
and speeds, extreme temperature 
ranges, corrosive conditions . . . to 
insure greater service life . . . and 
to cut costly miain- 
tenance. 
Because of its low co- 
efficient of friction, 
Dixon’s RULON 
(reinforced TFE) 
keeps frictional heat 
down, guarantees 
low starting torque 
and smooth vibra- 
tion-free perform- 
ance. RULON parts 
are reinforced to 
resist wear and 
deformation under 
load. Also chem- 
ically inert, RULON 
won't swell in the 
presence of liquids 
... keeps its mechan- 
ical properties over —400°F to 
+500°F range. And because RULON 
parts can run completely dry, they 
contribute vital performance advan- 
tages where designs call for inacces- 
sible or lube-free radial, thrust, or 
reciprocating bearings. 
You'll solve a lot of problems when 
you look at your designs with 
RULON in mind . . . stamped, post- 
formed, machined or molded parts 
. specially reinforced fluorocarbons 
for special applications. Also a wide 
variety of basic shapes 
in RULON or Teflon. 
Write for Brochure 
#9572, or look up our 
catalog in Sweet's Prod- 
uct Design File. DIXON 
CORPORATION, 100 
BURNSIDE STREET, 
BRISTOL, R. I. # DuPont T.M. 


DIXON 
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backtalk— 


—Big Figures 


A recent packet from Frigidaire on “The 
Meaning of Reliability” included a booklet with 
illustrated examples of product life tests. Al- 
ways impressed by things so numerous that if 
they were placed side by side would reach to 
the moon, we read the following comparisons 
with great fascination: 


The vane spring in a refrigerator must func- 
tion nearly 13 trillion times during 20 years of 
use. In doing this, the spring produces 286 mil- 
lion foot-pounds of energy—enough to lift two 
diesel locomotives to the top of the Washington 
monument. 

The snubber spring in Frigidaire’s automatic 
washer is compressed and released over 37 mil- 
lion times during the product’s lifetime. Op- 
erating on the end of a pogo stick, one of these 
springs could take a traveler on a round trip 
between New York and Los Angeles. 

The pump and spray tube of a dishwasher, 
in 15 years’ normal use, circulate enough water 
to sprinkle the average front lawn 24 hours a 
day for five months. 

The light inside a refrigerator has to go on 
and off 700,000 times. Frigidaire has test equip- 
ment that operates the light switch 100,000 times 
an hour, chalking up 20 years’ use in only 
seven hours. 


According to this last item, our refrigerator 
is opened 96 times each day. No wonder our 
belt will not go around us one time after 20 
years of this! 


—Search for Senior Cylinders 


If you are acquainted with an air or hy- 
draulic cylinder that has been employed by 
your company for a long time, you could be 
$100 richer come the end of this year. Here’s 
how—and why: The Hanna Engineering 
Works is 60 years old this year and is celebrat- 
ing by offering prizes for old Hanna cylinders 
still in use. The person reporting the oldest 
cylinder will receive $100, and his company 
will get an extra new cylinder any time it 
places an order during 1962. The same prizes 
will be given for the second and third oldest 
cylinders located. If you find an old-timer you 
think may be a winner, send for an official 
entry report to Hanna Engineering Works 
Search Contest, 1765 Elston Ave., Chicago 22, 
Ill. The contest closes Nov. 30. 


—Verification of Verne 


Along with the ma- 
terial that was used 
for our news report on 
Project Apollo (Page 
24), the Martin Co. 
sent this moon-rocket 
illustration. It’s a 
woodcut used in Jules 
Verne’s From the 
Earth to the Moon 
(Charles Scribner’s 
Sons edition, 1868), 
and it shows auxil- 
iary rockets being 
fired preparatory to 
a lunar-landing at- 
tempt. Verne’s cap- 
sule, like the Apol- 
lo was a_ three-man 
affair; it was going to circle the moon and come 
back in 11 days (a couple of days sooner than 
a circumlunar Apollo); and its launching site 
was Tampa Town, 150 miles from a place called 
Cape Canaveral. 

A true Frenchman, Verne equipped his space 
ship with a wine cellar. Unfortunately, his 
astronauts would never have had the oppor- 
tunity to enjoy it—their launching from a 
900-ft long gun would have sent them off at a 
velocity of 48,000 fps, reducing them to a pulp 
within seconds, says Martin. 

You can’t criticize Jules Verne’s imaginative 
powers, and his crystal-balling is downright 
amazing. But he could have used a couple of 
good twentieth-century design engineers. 


Tips and Techniques 





Puncture Protection 


To prevent serious in- 
jury to the draftsman’s eyes 
and head in general as he 
dozes off while holding a 
pencil upright, the follow- 
ing simple device is very ef- 
fective. Purchase soft 
sponge rubber balls ap- 
proximately 144 in. in 
diam, pierce with a sharp 
tool or nail about half way 
through, and insert pencil. 
—Daniret McCartny, East 
Troy, Wis. 

















THE “BONGO BOARD” (above) is an exercise and 
balancing device which, among many other recrea- 
tional uses, is popular with skiers as an off-season 
training aid. 


When Bongo Corporation came to Gamble 
Brothers, seven years ago, they needed a supplier 
who could produce platforms and rollers which 
would retain dimensional stability despite repeated 
twisting and hard pounding; which would not scuff 
carpets or damage floors when used inside; which 
would operate smoothly and quietly; and which 
could be produced at low unit cost. Gamble 
Brothers’ facilities and experience “filled the bill” 
then, and still do now. 


Problems like this are “all in a day’s work” to 
the wood engineers at Gamble Brothers—a unique 
organization designing and building a wider variety 


How wood engineering helps improve 
skiers in July 


Circle 471 on Page 19 





of wood products than any other U. S. woodwork- 
ing company. Today they’re working in three prin- 
cipal areas: (1) improvement of present wood 
products (2) development of new wood products 
(3) product development in combinations of wood 
and other materials. 


Why not present your design problem to Gamble 
Brothers? WOOD may be the answer! 


FREE booklet illustrates GAMBLE services 


This 28-page booklet de- 
scribes Gamble facilities and 
services in detail. Includes 
many photographs of unusual 
products designed, tested 
and perfected by Gamble 
Brothers. Write for your 
copy today! Gamble Brothers, 
Inc., 4619 Allmond Ave., 
Louisville, Ky. 





If the problem involves wood, Gamble can help! 


GAMBLE BROTHERS, INC. 


4619 Allmond Avenue, Louisville, Kentucky 









Globe's basic high quality motors are designed hysteresis- 
synchronous and induction in various stack lengths. Our 
a.c. motors span the torque spectrum through 10 oz. in. at 
synchronous speed (induction torques are 50% higher). 
New frame sizes of 14” and 214” dia. are coming. Units 
are for 60, 400 cycles, variable frequency, very high cycle, 
or special square wave power. Our d. c. motors span the 
same performance and size range. 

We furnish gearmotors—using standard odd or even ratio 
gear reducers—providing the exact speed-torque output 


you need in one compact package. This is the most efficieg 
way to meet your requirements from the standpoints of goog 
design, reasonable cost, undivided 
responsibility. Many available for 
immediate prototype delivery. 
Please ask for Bulletin AC-1 
from Globe Industries, Inc., 1784 
Stanley Avenue, Dayton 4, Ohio. 
Tel. Area Code 513 222-3741. 
GLOBE INDUSTRIES, INC. 


. 
PRECISION MINIATURE MOTORS, GEARMOTORS, TIMERS, ACTUATORS, CLUTCHES. BLOWERS, MOTORIZED DEvicEs 


OF COURSE, GLOBE MAKES A.C. MOTORS 


TYPE SC Sub-miniature motor rated .15 oz. in. max, 
sync. torque. Size: 1.07” dia. x 1.32” long. 2.4 oz. 
To 200 v. a. c. 2, 4, or 6 poles. 49 std. gear ratios. 


TYPE MC Miniature motor rated 0.8 oz. in. max. 
sync. torque. Size: 1%” dia. x 2%” long. 6.5 oz. 
To 200 v. a. c. 2, 4, or 6 poles. 101 std. gear ratios. 


TYPE FC Small motor rated 1.6 oz. in. max. sync. 
torque. Size: 1'\,” dia. x 2%” long. 13.4 oz. To 
200 v. a. c. 2, 4, or 6 poles. 101 std. gear ratios. 


TYPE LC Small motor rated 10 oz. in. max. 
sync. torque. Size: 3%,” dia. x 3%” long. 53 oz. 
To 200 v. a. c. 2, 4, or 6 poles. Gearing to order. 
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(Before) 





~lin 


BRASS 


The letterheads have been 
printed, signs made...and here 
we are wearing a new name. 
But in the mills things go on 
pretty much as they always 
have. We've rut in some new 
machines and broadened our 
line ... but essentially it’s the 


(Brass seles headquarters at East Alton, Illinois) 


(After) 


people at Western (oops!) 
Olin Brass that really make 
the product. They care. That’s 
the “Tailor-Made” approach. 

If you’re an old customer 
you know what we mean. If 
you’re not — ask one of our 
users. Chances are he’ll tell 


you the uniform quality and 
individual engineering of his 
metal has managed to save him 
money in inspection, fewer re- 
jects and less lost time. 

Olin Brass can do the same 
thing for you. © 

We're the same folks. 


METALS DIVISION Olin 
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400 Park Ave., New York 22, New York. 
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OMPRESS COSTS 
BETTER 


when you design-in C/R Sirvon* Piston Rings 


Here's how well they're 
working now — for others: 


Case 1—/<n air: Two split Sirvon rings 
in one groove were used in a small port- 
able compressor under these conditions: 
speed 1725 rpm, stroke .352”, pressure 
75 p.s.i., output air temperature 100°F. 
No lubricant. After discontinuance of test- 
ing at 2000 hours, the rings were still in 
excellent condition, functioning perfectly. 
Other applications require only a single 
ring. 

Case 2—~Jn oil: A leading farm equip- 
ment manufacturer has tested and ap- 
proved C/R Sirvon solid rings for a 
hydraulic application at pressures up to 
2000 p.s.i., and shock pressures to 2500 
p.s.i. in fluid equivalent to S.A.E. #10 
oil. (Rings have been applied in special 
cases under pressures up to 8000 p.s.i.) 


Consider these advantages 
Right now Sirvon rings are permitting 
important cumulative economies in pneu- 
matic and hydraulic units for both manu- 
facturer and user. 


1. Sirvon rings can run bone-dry where oil 
might contaminate the system. 

2. Friction loss is greatly reduced by the 
low coefficient of the base resins. 

3. Low-friction Sirvon rings greatly in- 
crease service life — eliminate cylinder 
scoring. 

4. Piston design is simpler, less costly. 

5. Ring installation is simple, assembly 
costs less. 

6. Leakage is reduced. 

Further, Sirvon rings are practicable for 

use in almost any air, gas, or fluid medium. 

They are inert to all commercial chemicals 

except hydrofluoric acid and molten alka- 

lies, and will operate at temperatures from 

—400 to +500°F. 


Why C/R Sirvon Piston Rings? 
Because Chicago Rawhide is already an 
acknowledged leader in the field. C/R has 
experience in the complex technology re- 
quired for compounding, molding or ex- 
truding piston rings with correct thermal 
stability, wear resistance and dimensional 
accuracy. In short, C/R knows how — 
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now — and is producing dependable} 
in large quantities for major users, 
Sirvon engineers will welcome the 
tunity to work with you. 

Free sample: Tell us the size 
would like to see. We'll send you 
sample Sirvon ring in that range. 
gation, of course. 


*SIRVON™ C /R’s trade name for fluorocarbon resin based 
in this case the base was “Teflon” (Du Pont Regis 


CHICAGO RAWHIDE 
MANUFACTURING COMPA 


1221 Elston Avenue * Chicago 22, 
Offices in principal cities 
See your telephone directory 


In Canada: Chicago Rawhide Products 
Brantford, Ontario 


Export Sales: Geon International Corp., 
Great Neck, New York 
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